Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


1   »      1 

p' 


■  '  » 


1 


PAPERS  AND  PROCEEDINGS 


OF  THB 


ROYAL   SOCIETY 


OP 


TASMANIA, 


FOR 


1892. 


(ISSUED    JUNE.    1893.) 


<&?1b, . 


TASMANIA: 
PRINTED   AT     "  THF.    MERCURY  "   OFFICE,   MACQUARIE    ST.,    IIOOAUT. 


181)3. 


PAPERS  AND  PROCEEDINGS 

or  iHi 

ROYAL   SOCIETY 

or 

TASMANIA, 

1892. 

(ISSUED    JUNE,    1893.) 


■--- _  -   --  TASMANIA: 

PBUITSD  AT    "THX  KIBCUBY"  OFHCB,  UACQtTABlE   ST.,    BOBABT. 


'^^^ 


The  Responsibility  of  the  Statements  and 
Opinions  given  in  the  following  Papers  and 
Discussions  rests  with  the  individual  Authors; 
the  Society  as  a  body  merely  places  them  on 
record. 


EOYAL  SOCIETY  OF   TASMANIA. 


patron : 

HER  MAJESTT  THE  QUEEN. 

^rentimt : 

HIS     EXCELLENCY    SIR     ROBERT     GEORGE     CROOBLSHAKK 

HAMILTON,   K.C.B.,  LL.D. 

HON.  J.  W.  AONEW,  M.D.,  M.E.C. 

JAMES  BARNARD,  ESQ. 

HIS  HONOR  SIR  WILLLAJi  LAMBERT  DOBSON,  Kmt.,  C.J. 
xd.E.C.,  F.L.S. 

THOMAS  STEPHENS,  ESQ.,  M.A.,  F.G.S. 

(SDottllCtl : 

•  RUSSELL  YOUNG.  ESQ. 

•  HON.  C.  H.  GRANT,  M.E.C. 

•  C.  T.  BELSTEAD,  ESQ. 

•  T.  STEPHENS,  ESQ.,  M.A,  F.G.S. 
J.  B.  WALKER,  ESQ. 

J.  BARNARD,  ESQ. 

A.  G.  WEBSTER,  ESQ. 

COL.  W.  V.  LEGGE,  RA. 

R  M.  JOHNSTON,  ESQ.,  F.L.S. 

HON.  N.  J.  BROWN,  M.H.A.,  M.E.C. 

HON.  J.  W.  AGNEW,  M.D.,  M.E.C. 

HIS  HONOR  SIR  WILLIAM  LAMBERT  DOBSON,  Kht.,  CJ., 
M.E.C*,  F.L.S. 

Son*  Jittvtiaxs : 

HON.  J.  W.  AGNEW,  M.D..  M.EC. 
C.  T.  BELSTEAD,  ESQ. 

^ttbttom  of  ^nnital  jlccottntu : 

FRANCIS  BUTLER,  ESQ. 
JOHN  MACFARLANE,  ESQ. 

Son.  Sreaimrer: 

C.  J.  BARCLAY,  ESQ. 

jkccttotg  an)  fCibtarum) 

ALEXANDER  MORTON. 
•*  iUmben  who  next  n^tn  in  rwtation. 


1  ()  ..o  /t> 


Page 

April  Meeting  ...        ...        ..•        ...        ...        ...        ...        ...  i 

Handbook  of  the  Botany  of  Taemania        i 

Geology  of  Tasmania n 

Tasmanian  Applee  in  London  (a  Paper)       n 

List  of  the  Known  Lichens  in  Tasmania  (a  Paper) vi 

Tasmanian  Spiders  (a  Paper) vi 

Ifay  Meeting    ...        ...        ...        ...        ...        •••        ...         ...  vi 

Science  Congress        ...        ...        ...        ...        ...         ...         ...  vi 

Ardea  paafica ...          ..        ...        ...        ...         ...         ...         ...  vi 

Herodiaa  alba  ...        ...        ...        ...        ...        ...        ...        ...  yi 

£rismatur«  australis  (first  time  recorded  in  Tasmania)    vi 

Australian  Coot ...  Tl 

Export  of  Apples        ...        ...        ...        ...        ...  vn 

The  Climate  of  Tasmania  indicated  by  its  Lichen  Flora  (a  Paper)  vm 

Correspondence  re  Mutton  Birds  (CoL  Legge)        ...                   ...  ix 

Presentation  of  Tasmanian  Mosses  (by  Mr.  W.  A.  Weymouth)    ...  z 

Presentation  of  Ttonanian  Lichens  (Rev.  R  M.  Wilson) z 

Rocks  (Caldte  and  Limestone)         ...  z 

Infusorial  earth           ...        ...        ...        ...        ...        ...        ...  zi 

Eatoniella  rufikbris  (a  Paper)          zi 

June  Meeting  ...        ...        ...        ...        ...        ...        ...        ...  zi 

Election  of  Mr.  Chas.  Holdsworth  ...                    zi 

A.A.A. 0.  w oumai        •*.        ...        ...        ...        ...         ...        «.«  zi 

Notes  on  Natural  Limits  to  Occupation  on  the  Land  (a  Paper)  ...  zi 

Notes  on  Square-set  System  of  Timbering  in  Mines,  etc  (a  Paper)  Zi 

July  Meeting  ...        •••        •••         ...         ...        ...         ...        •••  ZI 

Plants  New  to  Tasmania  (a  Paper) zn 

Artificial  Obstructions  to  Occupation  of  the  Land  (a  Paper)       ...  zn 

On  the  Occurrence  of  Some  Australian  Ardeidn  (a  Paper)          ...  zn 

August  Meeting          ...        ...        .«•        ...        ...        ...        ..*  zn 

Letter  from  Mr.  H.  C*  Russell         ...        ...        ,m        •.•        •.*  zn 

The  Leake  School  of  Practical  Astronomy  (a  Paper)        zn 

Ber.  Geo.  Clarke's  remarks zm 

Mr.  O.  W.  Waterhouse's  letter        ziv 

Besolution  proposed  fv  Leake  bequest        zr 

Sir  Lambert  Dobson's  remarks         * zy 

lu*.  T.  Stephens*  remarks      ...        ..•        •*.        •••        *»*        •••  zy 


Mr.  J.  B.  Walker's  remarks 

Rev.  Dr.  Soott's  remarks       

Mr.  H.  C.  EingsmiU's  remarks         

Hod.  N.  J.  Brown's  remarks  ...        ...        ,,.        ...        .., 

Remarks  on  Sir  Robert  Ball's  Paper  (a  Paper)       

Plate  of  Actinoceras 

The  Astronomical  Explanation  of  a  Glacial  Period 
Orthooeraite  Specimen,  exhibited  by  Mr.  Stephens 
Tasmanian  Mosses,  presentation  by  Mr.  W.  A.  Weymouth 
September  Meeting     ...        ...        ...         ...        ... 

Representation  of  the  People  (a  Paper)      

Tasmanian  Insects  (a  Paper) , 

November  Meeting      ...        ...        ...        ...        ... 

Elgin  Marbles  (a  Paper) 

Note  on  the  Voracity  of  the  Kelp  Fish  (a  Pftper) 

Note  on  the  Tasmanian  Acanthiza  (a  Paper)  

Study  of  Natural  History  in  Tasmania  (a  Paper) 

Notes  on  Tasmanian  Crustacean  (a  Paper)  

Notes  on  Plants  New  to  Tasmania  (a  Paper)  

Presentation  to  His  Excellency  and  Lady  Hamilton 
Farewell  Meeting  of  His  Excellency  the  President 

The  President's  Reply  ... 

Lady  Hamilton's  Reply         

The  Souvenirs  .  .        ...        •.■        ...         ... 

The  President's  Farewell  Address 

List  of  Additions  to  the  Library      

List  of  Works  Purchased  for  the  Morton  Allport  Library 


IV 
XV 
XV 
XV 

XVI 

xvn 
xvn 

XVII 
XVII 

xvm 
xvin 

XVIII 

xvni 
xvni 
xvm 
xviii 

XIX 

XIX 

XIX 

XIX 

XIX 

XIX 

XX 

XX 

XX 

xxvn 
xxxn 


CORRIGENDA. 

Page  79— On  the  Occurrence  of  Some  Australian  ArdeidA  in  TumftniA 
read  "ArdeidaB,"  also  on  page  80. 
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ROYAL  SOCIETY. 


APRIL,  1892. 

The  first  monthly  eveoiog  meeting  of  the  session  of  the  Royal 
Society  was  held  at  the  Moseam  on  Tuesday,  April  12.  Mr.  C.  H. 
Grant  presided.  An  apology  for  absence  was  received  from  His 
Excellency  the  Governor,  Sir  R.  G.  C.  Hamilton,  K.C.B.,  LL.D., 
President  of  the  Society. 

NEW  HKMBKB. 

The  Secretary  (Mr.  Alex.  Mortoo)  introduced  a  new  member  of  the 
Society*  Mr.  John  Qoodall,  civil  engineer. 

BOTANT  OF  TASMANIA. 

The  Secretary  said  that  Mr.  Leonard  Rodway  was  preparing  a 
**  Handbook  of  the  Botany  of  Tasmania,"  whi?h  he  wished  to  brine 
<mt  under  the  ansptoes  of  the  Sosiety.  Mr.  Rodway  was  present,  ana 
wonld  explain  the  purport  of  his  work. 

Mr.  Bod  WAT  said  they  had  never  possessed  in  Tasmania  a  really  com- 
plete handbook  of  the  flora  of  the  colony.  They  had  Hooker's  work, 
certainly,  but  it  was  too  expensive  for  the  ordinary  public.  The  only 
other  work  was  one  including  the  whole  of  the  flora  of  Australia,  which 
had  the  same  drawback.  The  late  Mr.  Spicer  brought  out  a  handbook, 
but  it  was  really  little  else  than  a  key  to  the  works  mentioned,  and 
was  now  out  of  print.  It  was  so  painfully  artificial  that  in  order  to 
work  a  plant  out  by  it  the  student  must  be  possessed  of  the  first- 
mentioned  publications.  When  he  first  took  up  botany  here  he  found 
there  was  a  necessity  for  a  handbook  ;  and  on  mentioning  the  fact  that 
he  was  thinking  of  compiling  one  during  the  meetiuKS  of  the  Australian 
Association  for  the  Advancement  of  Science  several  members  urged  him 
to  go  on  with  it  at  once.  He  had  prepared  a  certain  portion  of  the 
work,  an  eighth  or  tenth  portion  of  the  whole  manuscript.  In  what  he 
had  prepar^  there  were  190  species  dealt  with,  which  was  about  one- 
fifth  of  the  whole  in  Tasmania.  The  plan  of  the  work  was  similar  to 
that  adopted  by  Bentham  in  the  ** Flora  of  the  British  Isles."  The 
work  would  be  divided  into  two  volumes,  and  in  the  event  of  the  Society 
tiking  it  up,  the  first  volume  could  be  published  in  twelve  months,  and 
the  second  two  years  thereafter.  He  bad  done  all  he  could  to  avoid 
technicalities  in  preparing  the  work.  What  he  would  suggest  was  that 
the  Council  of  the  Society  would  look  over  the  portion  he  had  drawn 
np,  and  tell  him  whether,  provided  he  produced  the  manuicript 
according  to  their  suggestions  and  their  satisfaction,  they  would  support 
its  publication. 

The  Chaihman  said  he  had  no  doubt  the  Council  would  be  willing  to 
assist  in  an>  thing  of  that  kind.  He  thought  it  would  be  a  waste  of 
labour,  however,  to  add  to  the  proposed  work  an  introduction  on  ele* 
mentary  botany,  but  he  thought  a  handbook  of  the  flora  of  Tasmania 
would  supply  a  much-felt  want. 

Mr  Rodway  said  what  he  proposed  to  do  was  to  refer  the  student  to 
certain  handbooks,  and  not  exactly  supply  an  introduction  on  elementary 
botany. 

The  Secretary  pointed  out  that  a  work  like  Mr.  Rodway 's  could  not 
be  published  at  the  expense  of  the  Royal  Society,  but  the  Royal  Society 
might  take  it  in  hand,  and  approach  the  Government  and  get  it  published 
under  similar  conditions  as  Mr.  R.  M.  Johnston's   valuable   work. 
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entitled,  "  The  Geology  of  Tafmaaia."  No  ionbt  the  Oovernment  wooU 
recogBiae  the  importance  of  thia  work  a«  they  did  with  that  of  Mr. 
Johniton,  and  make  proviaion  for  ite  publication. 

The  part  of  the  work  prepared  by  Mr.  Rodway  was  remitted  to  the 
Oonncil  of  the  Society  for  their  oonaideration. 

TASMAKIAK  APPLES  IV   LONDON. 

Mr.  W.  E.  Shoobrtooi  read  a  paper  entitled  "  Taamanian  Applea  in 
London."  He  said : — ^The  export  of  Taamanian  apples  to  London  opena 
jxp  a  wide  and  interetting  field  of  inqairy  to  the  stadeat  ot  physical 
science,  aa  well  as  a  seoroe  of  profit  to  Xasmanian  growers,  and  pleasure 
to  consumers  in  Kngland,  and  beinic  intimately  acquainted  with  the 
•abject  from  the  beguinioe,  he  had  thought  some  account  of  its  history 
would  be  interesting  to  Uils  Society,  and  form  a  record  of  the  initiM 
steps  taken  to  eataluiah  what  now  appears  likely  to  be  of  colonial,  if  not 
national,  importance,    the  soil  and  climate  of  Southern  Tasmania  have 
loB^  been  noted  for  their  suitability  for  growing  and  maturing  all  the 
fnuta  of   a  temperate  climate    in   perfection;   and  as  the  industry 
gradually  extended  from  Hobart,  soutbwsrds  to  the  flnon,  and  north- 
westerly up  the  Derwent  Valley,  a  distinct  difference  was  dieoovered  in 
the  growth,  and  consequent  treatment  necessary  in  the  two  distriota. 
In  the  Huon  the  heavy .  rainfall  and  damp  climate,  and  fertility  of 
virgin  soil  fresh  won  from    the  dense  forests  produced  a  luxuriant 
growth  of  large  sized  fruit,  and  orchsrds  quickly  spread  along  the 
narrow  valleys  and  crept  up  the  steep  hillsides  until  it  became  the  staple 
industry  of  a  great  part  of  the  district,  and  the  main  dependence  of 
a  number  of  small  settlers.      The  Derwent  Valley  extending  inland, 
and  gradually  widening  in  a  north-westerly  direction  out  of  the  line  of 
the  great  mountain  ranges  of  the  west  that  cauae  the  raoiat  climate  of 
the  Huon,  in  dry  and  arid,  and  the  system  of  fruit  growing,  especially 
that  of  apples,  that  had  been  so  snccesaf nl  in  the  Huon,  failed  when 
applied  to  the  Upper  Derwent.    But  small  patches  of  the  river  fl^ts 
near  New  Norfolk  that  received  the  drainage  from  the  hills,  and  aome 
that  were  irrigated  for  hops,  were  found  to  produce  excellent  fruit ; 
through  information  about  irrigation  and  its  effect  on  growing  and 
maturing  fruit  was  difficult  to  obtain,  and  such  knowledge  as  could  be 
gained  by  fragmentary  description  of  Indian  and  Italian  irrigation, 
needed  adapting  to  the  special  wants  of  our  own  soil  and  climate. 
Besidss  a  strong  though  unreasoning  prejudice  existed  against  fruit 
^own  by  artificial  watering,  as  it  was  said  to  be  soft  and  green,  though 
large,  and  destitute  of  flavour  and  keeping  qualities,  and  at  the  same 
time  irrigation  appliances  were  costly  and   hard  to    ^et.      But  the 
indomitable  energy  of  the  Anglo-Saxon,  when  ooce  fairly  applied  to 
the  problem,  slowly  but  surely  overcame  the  difficulties,  and  brought 
success  out  of  seeming  failure.    The  first  step  was  to  get  an  accurate 
knowldge  of  the  climate,  and  this  was  obtained  by  a  careful  series 
of  observations,  extending  over  many  years,  by  which  it  was  found 
that  the  average  rainfall  at  New  Norfolk  for  the  year  was  2d'22io.,  and 
the  spontaneous  evaporation  45*36in.;  and  for  the  summer  months  of 
December,  January,  and  February  the  mean  average  rainfall  was  5in., 
and  evaporation  15in.,  the  mean  temperature  of  three  daily  registers, 
62*36def;.,  the  mean  of  maximum  solar  intensity  134'88deg.,  of  minimum 
terrestrial  radiation  41*51deg.,  and  hnoiidity  of  air  '68  per  cent;  of 
course  this  means  an  exceptionally  dry  summer  dimace  for  cultivation, 
and  explained  the  reason  of  the  failure  of  the  Unon  system  when 
applied  to  the  Derwent,  but  the  mean  amount  of  cloud  of  three  daily 
registers  (7*30  a.m.,  4.30  p. m.,  and  sunset)  was  only  4*20  of  scale  0 — 10. 
He  gave  tiiese  and  other  figures  in  order  that  those  who  may  wish  to 
investigate  the  subject,  either  as  a  matter  ot  inquiry,  or  for  the  purpoee 
of  establishing  the  industry  in  other  places,  may  have  some  reliable 
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^ta  to  go  on.    The  next  step  was  to  find  out  the  eflfeot  of  water  on  the 
growth  and  matnring  of  the  fruit,  and  after  a  patient, and  extensive 
series  of  trials,  with  nearly  100  varieties  of  apples,  on  different  soils 
and  sitoations,  and  varying  amounts  of  water,  applied  at  all  stages  of 
growth,  as  well  as  the  effact  of  many  systems  of  pruning,  manuring  and 
cultivation  it  was  found  that  the  water  principally  acted  as  a  canier 
or  medium,  by  means  of  which  the  plant  was  fed,  and  the  action  of 
growth,  oonststing  as  it  does  of  a  constant  absorption  of  water  by  the 
roots,  carried  up  to  be  exposed  to  the  sun  and  air,  and  by  the  action 
of  the  chlorophyll  cells,  the  hydrogen  of  the  water  combining  with  the 
carbon  dioxide  in  the  air,  forms  the  series  of  hydrocarbons,  that  are  the 
basis  of  all  plant  life,  and  by  the  addition  of  the  salts  and  acids  held 
in  suspension  by  the  water  from  the  soil,  and  acted  on  by  heat  and 
light,  eanstng  the  chemical  chouses  and  combinations  that  build  up  the 
different  parts  of  the  pluit,  and  mature  the  seeds  and  their  covering, 
that  is,  the  fruit.      It  was  found,  that  given  a  sufficiency  of  moisture 
in  the  soil  to  diisolve  the  chemical  matters  contained  in  it  either 
naturally  or  artificiaPv  supplied  when  wikuting,  the  essential  point  was 
to  ensure  a  free  circulation  of  air  and  access  to  light,  of  every  part  of 
the  tree  and  fruit,  and  also  to  aerate  the  soil  by  constant  moving,  so 
that  the  roots  could  have  air  as  well  as  water.    The  amount  of  water 
required  to  do  this  in  the  friable  loam  of  most  parts  of  the  Derwent 
Valley,  was  found  to  be  30in.  for  the  three  summer  months,  and  as  the 
abeenoe  of  cloud  meant  more  sunshine,  the  dryness  of  the  air  was  a 
positive  advantage  in  maturing  and  colouring  the  fruit,  as  when  a 
free  growth  was  kept  up  by  the  nonstant  artificial  supply  of  water,  the 
maturing  was  hastened,  and  as  the  fruit  was  more  fully  developed, 
the  flavour  and  keeping  qualities  were  vastly  improved.    The  accuracy 
of  these  observations  is  confirmed  by  the  researches  of  Dr.  Julius  Von 
Sachs  OB  the  transpiration  of  plants,  which  show  that  when  it  is  increased 
by  light  and  heat  in  a  dry  air,  the  passage  of  water  from  the  soil  ia 
hastened,  and  by  its  evaporation  in  the  stomata  of  the  leaves,  more  of 
toe  salts  in  suspension  are  left  in  the  chlorophyll  cells,  and  consequently 
there  is  a  rapid  increase  of  the  substance  of  the  plant.    The  effect  of  thu 
system,  varied  with  the  sort  of  apple  and  method  of  pruning,  and  finally 
the  sturmer  pippin,  scarlet  nonpareils  and  French  crab  were  selected  as 
the  most  suitable  vurietiet,  as  well  as  being  the  healthiest  trees  and 
heaviest,  and  most  regular  croppers,  and  by  their  firmness  of  flesh  and 
toughness  of  skin,  best  adapted  for  the  rough  usage  of  travelling.     Of 
theee  the  sturmer  pippin  is  most  improved  by  watering.    It  is  satis- 
factory to  find  that  these  three  sorts  are  pronounced  by  experts  in  the 
liondon  fruit  trade  to  be  the  best  in  fiavour  and  appearance  to  please 
English  customers.      The  style  of  preserving  known  as  the  inverted 
pynumd,  formed  by  a  number  of  branches  radiating  from  the  stem, 
a  short  distance  from  the  ground,  was  found  the  best  shape  to  allow 
free  access  of  light  and  air  to  every  part,  as  well  as  easiest  to  pick  and 
prune,  and  least  liable  to  damage  from  wind.    Having  selected  the 
apples  and  learnt  the  best  meth<M  of  growing,  the  next  difficulty  was 
in  transport.    A  six  or  Mven  weeks'  journey,  part  of  which  wai  through 
a   climate   absolutely  destructive  to   the  apple,  seemed  at  first  an 
insuperable  obstacle,  but  by  the  same  method  of  patient  observation 
and  experiment,  aided  at  last  by  the  co-operation  of  growers,   the 
dangers  to  avoid  were  gradually  found  out,  and  a  knowledge  was  gained 
of  the  conditions  necessary  for  the  successful  transport  of  fruit  to 
London.    First  of  all  experiments  were  made  ot  the  amount  of  heat 
apples  could  stand  without  injury,  and  it  was  found  that  70deg.  was 
about  the  limit  of  safety,  but  the  heat  of  the  tropics,  both  in  water  and 
air,  averages  about  90deg.  for  10  to  14  days  of  the  voyage,  so  artificial 
•cooling  was  a  necessity.      The  success  of  the  dry  air  refrigerating 
ptooesa  for  carrying  meat  naturally  led  to  inquiries  to  see  how  far  it 
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oonld  be  utilised  for  carrying  f rait.  A  lerioiui  diffioalty  existed  in  the- 
face  that  the  fmit  season  lasting  so  short  a  time  meant  that  only  a 
single  trip  of  each  steamer  in  the  year  was  avail4ble  for  the  trade,  and 
the  fmit  oeing  so  susceptible  to  taking  up  foreign  flavonrs,  as  well  a» 
liable  to  damage  other  things,  no  other  article  could  be  carried  in  the 
same  hold,  so  freight  coald  only  be  secured  by  guaranteeing  to  fill  the 
whole  of  the  cool  chamber  in  each  botft  carrying  fruit  at  the  high  rate 
of  908.  to  lOOs.  per  ton  freight,  growers  taking  afl  risks.  The  knowledge 
gained  by  so  many  ye%n  of  patient  inquiry  and  experiment  hMl 
established  the  following  facts :— 1st.  That  at  least  three  kinds  of 
apples  of  excellent  flavour,  appearance  and  keeping  aualitiee  eould  be 
produced  in  greatest  abundance  and  perfection,  especially  in  the  Derwent 
Valley  district,  and  that  the  supply  could  soon  exceed  the  demand  of 
colonial  markets.  2nd.  That  an  almost  unlimited  market  existed  in 
England  for  this  class  of  fruit,  and  owing  to  the  difference  in  season, 
could  be  landed  in  London  at  a  time  of  year  when  it  would  not  have 
the  competition  of  either  home  grown  or  American  growth,  and  con- 
sequently good  prices  mi^ht  be  expected  for  the  quality  of  fruit  produced 
here.  3rd.  That  the  fruit  would  keep  in  good  order  for  at  least  double 
the  time  required  for  the  voyase,  provided  the  right  condition  of 
temperature  and  ventilation  could  be  secured.  4th.  That  the  yearly 
increasing  number  of  ocean  steamers  fitted  with  cooling  apparatus 
provided  the  means  whereby  a  very  large  quantity  of  fruit  could  bo 
carried.  It  now  became  necessary  to  secure  the  co-operation  of  growers, 
so  that  a  sufficient  number  of  cases  could  be  collected  to  fill  the  cool 
chambers  of  some  of  the  ocean  steamers.  By  this  time  growers  had  so 
much  confidence  in  the  knowledge  gaiiied  as  to  induce  them  to  risk 
enough  fruit  to  make  the  experiment.  Accordingly  in  1888  the  first 
shipments  on  a  large  scale  were  made,  although  small  experiments  in 
shipping  had  been  made  tor  many  years  with  varying  success,  and  it  was 
thought  if  they  could  only  be  kept  cool  enough  through  the  tropics, 
there  would  be  little  danger  in  the  venture.  These  mrst  large  ship- 
ments, however,  only  served  to  show  the  number  and  magnitude  of 
the  difficulties.  In  the  first  place  the  refrigerating  machinery  was 
designed  for  carrying  meat,  the  essential  condition  of  which  was  that 
it  should  be  kept  below  freezing ;  but  freezing  was  ruinous  to  applos« 
and  some  cargoes  were  nearly  all  spoilt  by  this  cause  and  even  when 
saved  from  frcst  the  great  amount  of  condensation  of  cold  air  from 
machine  coming  in  contact  with  the  damp  air  in  the  hold  was  very 
injurious,  and  in  addition  to  this  the  want  of  proper  ventilation  in 
parts  of  the  hold  favoured  a  fungoid  growth  that  spoilt  the  flavour  even 
when  it  did  not  cause  rot,  and  the  rough  handling  of  the  fruit  by  steve- 
dores unaccustomed  to  such  easily  bruised  articles,  was,  and  still  is  a 
serious  loss,  as  the  short  time  allowed  for  the  loading  makes  careful 
handling  very  difficult.  Improvements  are  gradually  being  made  in 
tempering  the  air  entering  the  cool  chambers  to  prevent  freezing  and 
excessive  condensation,  and  in  thoroughly  ventilating  every  part  5.  the 
hold  to  prevent  mould  ;  and  a  new  sjrstem  has  been  proposed,  adapted 
for  ordinary  holds,  by  fixing  an  exhaust  fa^  to  draw  the  air  from  every 
part  of  the  hold  by  a  reticulation  of  fixed  pipes^  and  passing  the  iiilet 
air  through  a  chamber  (supplied  with  cold  air  from  the  refrigerating 
machine)  by  a  series  of  small  pipes,  so  as  to  cool  the  air  in  passing 
through,  and  also  to  condense  the  moisture  in  the  air  before  coming  in 
contact  with  the  fruit.  It  appears  probable  that  the  fungoid  growth 
found  in  ^he  holds  on  some  of  the  fruit  is  anaerobic,  and  therefore  fresh 
air  should  be  constantly  passed  through  all  parts  of  the  fmit  to  prevent 
its  growth.  It  is  found  that  the  fmit  when  landed  in  London  is  very 
much  riper  than  similar  fruit  kept  till  the  same  time  in  Tasmania ;  this 
cannot  be  caused  h^  temperature  alone,  as  the  records  of  temperaturo 
of  holds  are  almost  identical  with  recorded  observations  in  Tasmania  for 
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tMune  time,  viz.,  35deg.  to  65deg..  and  is  probably  dae  to  a  certain 
fermentation  set  up  in  the  frait  by  the  natural  proceta  of  decay,  indaoed 
or  at  least  accelerated  by  the  fnngoid  growth  foand  in  the  holds,  and 
it  is  on  these  points  that  farther  information  is  required,  viz.,  1st.  The 
amoont  of  frash  air  required  daily  by  the  fruit  2nd.  The  range  of 
temperature  necessary  for  safe  carriage.  3rd.  The  cause  «f  funffoid 
growth  in  holds.  4th.  The  cause  of  premature  ripening.  5th.  The 
means  by  which  these  fungoid  srowths  and  fermentation  may  be 
prevented,  and  ripening  of  fruit  in  holds  be  retarded.  It  is  known  in  a 
general  way  that  fruit  will  not  keep  as  well  in  a  close  room  as  when  it 
is  freely  exposed  to  fresh  air  ;  that  it  will  endure  a  range  of  from  35deg. 
to  70deg.,  if  changes  are  not  too  sudden ;  that  fnngoid  growths  are 
promoted  by  a  close,  damp  air ;  and  that  when  kept  in  a  close  room  at 
an  even  temperature  of,  say  45deg.  to  65deg.,  it  ripens  and  rots  far 
quicker  than  in  the  open.  As  yet,  however,  we  have  not  sufficiently 
accurate  information  on  these  points  to  say  definitely  how  much  fresb 
air  and  how  low  a  temperature  is  necessary  to  carry  fruit  in  the  best 
possible  condition,  and  it  is  a  slow  and  costly  process  to  acquire  it, 
because,  as  stated  before,  only  one  trip  in  the  year  can  be  taken  by  each 
steamer  and  the  experiments  have  to  be  made  on  such  a  large  scale  to  be 
of  any  value ;  for  instance,  to  test  the  cool  ventilation  in  ordinal^  hold 
will  require  from  15,000  to  20,000  cases  in  a  single  vessel,  and  it  is  only 
by  carefully  noting  the  cause  of  failure  that  we  can  find  out  and  apply 
a  remedy.  This  was  notably  the  case  with  ventilation.  Experiments 
on  a  large  scale  were  made  in  storing  fruit  in  cellars  and  specially 
coastmcted  stores,  and  it  was  found  that  the  quantity  stored  in  one 
bulk  materially  altered  the  results,  and  the  conditions  on  the  voyage 
were  so  different  from  those  in  Tasmania,  that  fresh  precautions  were 
needed  on  shipboard  to  those  on  shore.  By  the  willing  aid  and 
co>operation  of  the  chief  engineers  of  the  different  steamers,  much  has 
been  leaint.  For  instance  by  a  careful  register  of  thermometers  in  all 
parts  of  the  holds  it  was  found  that  through  want  of  ventilation  great 
differences  existed,  as  much  as  28def(.  in  a  distance  of  7ft.  Gin.  apart, 
and  by  carefully  watching  the  condition  of  the  fruit  as  it  was  unloaded 
from  the  different  parts,  it  was  found  that  at  the  inlet  pipes  of  cold  air 
to  hold  the  fruit  was  mostly  damp  and  sometimes  frozen,  and  near  the 
outlet  pipes  it  was  dry  and  in  excellent  condition,  whilst  in  places 
round  the  bottoms  a  damp  and  mouldy  appearance  proved  the  stagnant 
state  of  the  air.  In  this  latter  case  the  fruit  had  lost  its  fine  flavour,  and 
although  clean  and  bright  in  appearance,  was  comparatively  valueless. 
In  spite  of  all  failures  and  difficulties,  it  is  satisfactory  to  note  that  a 
large  amount  of  success  has  attended  the  venture  ;  out  of  130,000  cases 
sent  in  1891  to  London,  at  least  110,000  cases  of  excellent  fruit  were 
landed  in  good  order,  and  was  duly  appreciated  by  English  consumers 
of  all  classes,  from  Her  Majesty  the  Queen — who  was  graciously  pleased 
to  accept  a  sample — to  the  humble  customers  of  Whitecross-street 
costermongers.  Although  not  of  strictly  scientific  interest,  it  is  yet 
important  to  notice  the  method  of  sale  and  distribution,  about  which 
much  misconception  appears  to  exist.  It  must  be  remembered  that 
la  this  trade  we  cannot  have  everything  our  own  way ;  as  it  is  only 
comparatively  small  and  intermittent,  we  cannot  have  ships  specially 
fitted  with  machinery  and  appliances  solely  for  fruit,  but  must  make 
use  of  what  is  already  providea  with  such  alterations  and  modifications 
as  our  experience  may  suggest,  and  we  can  persuade  steamship  com- 
panies to  adopt ;  so  in  the  sale  and  distribution  of  fruit  in  England, 
We  find  an  immense  organisation  reaching  to  every  part  of  the  country 
in  active  work,  controlled  by  a  few  large  firms  of  brokers  in  London. 
It  would  be  quite  impossible,  for  so  short  a  time  as  we  require  it,  and 
for  a  single  article,  to  organise  any  system  that  could  attempt  to  deal 
with  the  business  as  it  can  be  done  by  the  existing  method ;  but,  as  in 
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the  case  of  tranaport,  we  may,  by  careful  obaervation  and  ezperiraent,. 
see  how  far  we  can  make  use  of  this  organisation  to  dispose  of  onr 
fmit  with  the  best  results  to  ounelves.  With  this  object  we  have 
established  an  agency  in  London,  to  reduce  expenses,  to  oontrol  sales, 
to  find  out  BO  as  to  prevent  or  make  claims  for  all  damages,  and 
generally  to  exercise  a  supervision  on  behalf  of  growers. 

Diacuaaion  on  this  paper  was  postponed  till  next  meeting. 

The  Secretary  read  a  paper  oontribated  by  Mr.  J.  Shirley,  B.Sc.,  of 
Queensland,  a  correaponding  member,  on  *'  A  list  of  the  known  lichens 
of  Tasmania,"  and  oue  by  Mr.  A.  T.  Urquhart  on  **  Some  Tasmanian 
spiders,"  from  a  collection  supplied  by  Mr.  A.  Morton,  curator  of  the 
Tasmanian  Museum.  The  other  papers  on  the  agenda  were  held  over 
till  next  meeting. 

The  Chairman  proposed  a  vote  of  thanks  to  the  gentlemen  who  had 
oontributod  papers,  which  terminated  the  proceedings. 
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The  monthly  meeting  of  the  Royal  Society  of  Tasmania  was  held  at 
the  Museum  on  Tuesday,  May  11.  His  Excellency  the  Governor  Sir 
B.  G.  G.  Hamilton,  K.C.B.,  LL.D.,  presided.  There  was  a  good 
attendance  of  Fellows. 

His  ExcBLLBNCY  expressed  his  recret  at  bein^  absent  from  the  laat 
meeting.  This  was  the  first  time  hehad  been  with  them  s^nce  the  late 
Science  Congress  had  met,  and  he  congratulated  them  upon  the 
snocess  which  had  attended  their  labours  in  this  respect.  This  was, 
he  was  sure,  largely  doe  to  the  exertions  of  Mr.  A.  Morton,  the 
General  Secretary,  who  had  been  indefatigable  in  his  efforts  to  make 
the  afiBdr  a  success.  Mr.  Ogilvy  had  thrown  out  a  very  valuable  sog- 
gestion,  to  which  reference  was  made  in  hia  address  at  the  meeting  of 
the  Science  Association.  The  idea  was  that  they  should  have  corre- 
spondiog  members  stationed  in  various  places.  Ihe  country  should 
be  mapped  out  into  districts,  and  each  separate  district  be  recognised 
aa  being  under  certain  persons'  observations,  who  would  undertake  to 
forward  anything  of  any  importance  which  might  come  under  their 
notice  in  their  particular  districts.  They  might  also  be  communicated 
with  at  will  upon  the  subject,  and  ioquiries  instituted.  He  would 
like  the  matter  to  be  discussed  at  the  next  meeting  of  the  Society. 
Perhaps  they  might  think  the  matter  over,  and  make  preparations  for 
the  discussion  in  the  meantime.  He  then  invited  discussion  (upon  the 
paper  of  Mr.  W.  E.  Shoobridge. 

Mr.  A.  MoBTON  said  that  the  suggestion  of  Mr.  Ogilvy  was  bearing 
fruit  already.  Ho  had  received  a  number  of  specimens  from  different 
parts  of  the  island.  One  was  a  specimen  of  a  very  large  crane  {Ardea 
pacified)  seldom  found  in  Tasmania,  although  common  in  Australia. 
Another  was  a  white  crane  {fferodias  alba)  cdso  scarce  here.  A  dock, 
hitherto  unrecorded  in  Tasmania,  called  the  *'  blue  bill "  {Erismatura 
austrcUis)  was  also  sent.  The  Australian  coot  was  another  species  of 
bird  rather  scarce  in  Tasmania,  and  recently  found  here  in  some  pleni- 
tude. He  was  at  a  loss  to  account  for  the  influx  of  these  birds  into 
the  island  at  this  period. 

His  BxcELLENOT  stated  that  he  had  observed  that  the  crane  speciea^ 
were  unusually  plentiful  this  year. 
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THX  KXPORT  OF  APPLBB« 

Mr,  C.  H.  Gbamt,  with  referenoe  to  Mr.  Shoobridge's  payer  upon 
the  export  of  applet  to  Europe,  said  that  the  author  of  the  paper  had 
dealt  with  the  qnestion  in  a  very  able  maimer,  although  it  was  rather 
deficient  in  the  details  relating  to  the  cultivation  of  fruit,  which, 
however,  mignt  possibly  relate  more  to  the  gardening  industry 
than  to  the  Royal  Society.  The  paper  itself  oould  bear  a  great  deal  of 
argument.  He  was  not  in  a  position  to  criticise  it,  for  it  carried  a 
great  deal  'of  iofoimatioD,  and  contained  matter  of  interest.  From  a 
scieotific  point  of  view  it  was  invaluable.  In  the  earlier  days  of  fruit- 
growiug  there  was  a  great  amount  of  labour  wasted,  and  money 
expended  in  cultivating  the  wrong  kind  of  fruit.  It  was  always  a 
matter  of  iuterest  to  study  the  products  of  the  soil,  and  he  was  sure  the 
Society  was  much  indebted  to  him.  Mr.  Shoobridge  had  also  given 
some  valuable  information  oooceming  his  meteorological  surveys,  in 
which  he  was  a  pioneer.  Tbey  were  all,  he  was  sure,  greatly  pleased 
with  the  efforts  of  Mr.  Shoobridge  in  the  researches  he  had  made,  and 
for  the  valuable  information  he  nad  furnished. 

Mr.  W.  £.  Shoobridgb  said  that  there  were  two  points  which  were 
Tery  necessary  to  discuss  on  the  subject ;  one  was  the  question  of 
irrigation,  and  the  other  the  effects  of  the  atmosphere  upon  the  growth 
of  froit.  The  finest  fruit  he  bad  ever  seen  was  Sfown  in  a  dry  atmos« 
phere,  where  the  trees  had  been  well  irrigated.  The  reason  for  this  was 
that  the  trees  required  as  muoh  light  and  air  as  possible.  The  water 
acted  as  a  carrier  of  soluble  salts,  necessary  to  the  life  of  the  trees. 
The  more  sunlight  and  air  that  was  received  by  the  trees  the  greater 
and  more  active  were  the  chemical  chaoges,  aud  the  higher  products 
of  the  plant.  The  gums,  resins,  and  sugars  were  more  abundant.  It 
was  impossible  to  get  this  in  a  moist  atmosphere.  The  French  crabs 
usually  grown  in  a  moist  atmosphere  were,  when  grown  in  a  dry,  airy 
locality,  completely  changed  in  colour.  This  was  very  apparent  in  trees 
which  were  grown  within  a  short  distance  of  each  other.  They  also  had 
adopted  a  new  system  of  pruning.  In  this  climate  the  full  benefit  of 
the  son  without  too  much  strength  was  received,  which  was  of  the 
greatest  value.  The  damage  to  the  fruit  in  keeping  was  the  result  of  a 
Fungoid  ffrowth  produced  by  the  fruit  being  stored  in  places  where  the 
air  was  &uL  To  keep  this  under  it  was  necessary  that  the  fruit  should 
have  a  clear  current  of  air.  In  an  atmosphere  of  40deg.  to  GOdeg., 
which  was  about  the  proper  temperature  to  keep  fruit  in,  with  a  dean 
dry  atmosphere,  the  fruit  would  keep  welL  In  some  of  the  fruit  which 
had  been  packed  to  London  a  blue  mould  appeared  about  the  specimensa 
and  on  tastiog  it  its  flavour  was  found  to  be  entirely  gone.  This  f ungi, 
which  began  usually  about  the  region  of  a  bruise,  caused  immense 
harm  to  the  fruit,  and  completely  spoiled  its  flavour.  This  was  never 
found  in  the  packed  fruit  near  the  outlet,  because  there  was  a  complete 
current  of  air.  In  the  places  where  the  fruit  was  affected  the  air 
was  very  foul,  so  foul  in  fact,  that  in  some  cases  a  candle  would  not 
bum.  It  was  therefore  apparent  that  the  fungi  was  nourished  in 
stagnant  air,  and,  if  information  could  be  gained  with  regard  to  this 
matter,  a  great  step  towards  the  knowledge  of  the  proper  course  to  be 
dopted  for  the  preservation  of  fruit  would  oe  gained. 

His  ExoBLLENOT  thought  that  if  information  was  sent  in  from  variona 
districts  lespecting  the  qnestion  of  irrigation,  and  how  it  was  applied, 
H  would  be  of  great  value.    He  asked  if  there  were  many  dlstriets  where 

irrigation  was  csrried  on  ? 

• 

Mr.  SHOOBBnxii  replied  that  there  were  not  very  many,  aithongh  the 
question  was  reoeiving  more  attention  lately  than  formerly.  There 
were  a  great  many  districts  where  irrigation  was  not  required. 
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HiB  ExcELLENOT  thoQght  that  it  was  a  pity  if  the  sobjeot  shoald  stop 
at  that  place.  If  Mr.  Shoobridge  woald  oocfer  with  Mr.  Morton  a  series 
of  papers  on  the  subject  might  be  prepared,  and  if  oommnnicatioa 
were  tstlblished  with  different  frait  growing  districts  information  might 
be  obtained  of  much  valne. 

The  meeting  adopted  the  suggestion  as  a  favourable  one. 

Mr.  OnAirr  said  that  in  his  researches  he  had  noticed  that  in  plaoes 
where  frait  had  grown  te  eztraotdinary  proportions,  like  the  district  of 
Mova  Scotia  where  the  climate  was  not  of  the  particular  conditions 
described  by  Mr.  Shoobridge  as  most  favourable,  the  great  depth  of 
soil  was  perhaps  the  real  cause,  fle  noticed  that  in  the  valleys  of  Novn 
Scotia  the  English  grasses  and  clover  grew  to  such  a  height  as  to 
resemble  a  dense  scrub.  He  did  not  think  that  the  winter  of  Tasmania 
was  severe  enough  to  kill  the  insect  pests. 

Hii  ExcsLLSNCY  thought  that  Messrs.  Shoobridge,  Grant,  Abbott* 
and  Morton,  if  willing  to  aci,  might  constitute  themselves  a  body  to 
obtain  all  information  possible  upon  the  subject  with  a  view  of  reducing 
it  to  a  practical  form. 

FAPEBS. 

"  The  Climate  of  Eastern  Tasmania,  indicated  by  its  Lichen  Flora  :" 
by  Rev.  F.  R.  M.  Wilson,  Kew,  Victoria,  Corresponding  Member 
Royal  Society,  Tasmania  : — 

During  a  visit  of  five  weeks  to  Tasmania,  in  February  and  Marcfa» 
1891,  while  exploring  fer  lichens  in  the  neighbourhoods  of  Launceston, 
Mount  Arthur,  Ulverstone,  Hobsrt,  Mount  Wellington,  the  Huon  River« 
and  St.  Mary's  Pass,  I  was  struck  with  the  general  and  unexpected 
poverty  of  the  lichen  flota.  .  And,  on  looking  about  for  the  cause  of 
this,  I  noted  the  evident  frequency  of  bush  fires,  which  are  the  most 
destructive  enemies  of  lichen  growth.  This,  however,  did  not  wholly 
explain  the  matter,  for,  even  where  the  plants  might  be  expected  to 
recover  from  the  action  of  the  fire,  their  vitality  seemed  to  be  checked 
by  the  dryness  of  the  climate.  This  was  a  discovery  surprisiog  to  a 
Victorian,  who  had  been  accustomed  to  consider  the  cliuiate  of  Tas- 
mania a  humid  one.  An  examination  of  meteorological  authorities, 
however,  showed  that  in  the  eastern  portion  of  the  island  the  rainfall 
is  not  only  less  than  it  Is  in  the  western,  but  less  than  it  is  in  Victoria. 
In  the  west  and  the  highlands  of  Tasmania  75in.  of  rain  have  been 
registered  in  one  year,  and  the  average  of  the  whole  island  is  said  to 
be  35io.;  but  the  annual  rainfall  at  Hobart  is  only  2r52in.  These 
adverse  influences  of  fire  and  drought  doubtless  re-act  on  one  another ; 
the  fires  thinning  the  forests  and  undergrowth  and  thus  lessening  the 
rainfall,  and  the  lack  of  rain  exposing  the  coantry  to  the  ravages  of 
fire.  These  influences,  however,  are  considerably  modified  in  the 
eastern  part  of  Tasmania  by  the  altitude  of  the  mountains  and  by  the 
ocean  currents  along  the  coast ;  both  of  which  have  a  great  effect  upon 
the  geographical  distribution  of  lichens.  When  I  visited  Tasmania  I 
was  anxious  to  test  a  theory  which  I  entertained  with  regard  to  the 
distribution  of  lichens  in  Australia.  This  theory  was  that  the  warm 
current  from  the  tropical  Pacific  Ocean,  passing  down  the  east  coast  of 
Australia,  carries  southward  the  spores  of  tropical  lichens  and  the 
conditions  favourable  to  their  growth,  until  it  is  met  by  the  cold  south- 
west seas  and  winds  which  greet  the  traveller  when  doubling  Wilson's 
Promontory  from  the  east.  Nautical  observations  have  determined  the 
trend  of  this  coastal  current,  and  traced  it  from  the  tropics  southward 
beyond  Australia  and  along  the  eastern  coast  of  Tasmania.  Nylander 
tells  us  (Syn.  Meth.,  p.  69)  that  the  tropical  ^ne  is  specially  characterised 
by  its  epiphy lions  lichens,  notably  by  the  genus  Strigida^  and,  among 
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cortical  licheaa,  by  the  nnineroas  apecies  of  Thetotre^nat  Graphis^ 
Chiodecton,  Glyphis,  Trypetheliumy  and  Forina,  These  genera,  which 
are  allied  to  the  Atcwnycetes  among  the  f  uogi^  are  largely  represented  in 
i^Qeenaland,  on  the' eastern  or  aeaward  aide  of  the  coast*!  ranges.  All 
of  these,  except  the  Porinas^  appear  along  the  coaac  of  New  South 
Wales,  bat  are  less  namerona  there  both  specifically  and  individually. 
In  Victoria  neither  StriguUe  nor  Forinw  have  been  found,  anlesa  in  a 
very  undeveloped  state,  and  the  other  genera  have  far  fewer  repre- 
■entativea  than  in  the  more  northern  colonies.  They  are  moat 
frequent  in  the  eastern  part  of  Victoria.  I  discovered  many  apeciea  of 
Graphis  And  Thdotremat  and  several  Chiodecta,  on  the  seaward  slope  of 
the  dividing  range  to  the  east  of  Melbourne,  And  especially  on  the 
Gippsland  coast,  and  one  Glyphis  and  one  Trypethdium  at  the  lakes 
entrance  in  Gippsland.  It  remained  to  be  seen  whether  or  not  my 
theory  would  be  supported  hj  lichenological  explorations  in  eastern 
and  north-eastern  Tasmania.  I  had  opportunity  to  teat  it  on  Mount 
Arthur  and  in  bt.  Mary's  Pas«  ;  and  I  found  some  of  the  same  Graphidea 
and  Chiodecta  and  even  a  Trypetfielium,  which  I  had  collected  near 
Sydney  and  at  the  lake  entrancti  in  Victoria.  Two  or  three  species  of 
Chiodecta  I  found,  not  only  on  Mount  Arthur^  but  even  as  far  south  aa 
Mount  WellingtoD.  The  genus  Trypethelium  is  especially  tropical  or 
sub-tropical,  and  the  presence  of  one  of  this  genus  in  &»t.  Mary's  Pass 
testifies  to  the  geniality  of  the  climate  in  eastern  Tasmania.  As  in 
Victoria,  so  in  the  more  southern  colony,  the  warm  current  down  the 
east  coast  of  Australia  brings  southward  conditions  favourable  to  the 
growth  of  aub-tropical  licheua.  These  facts,  I  think,  suggest  to  the 
medio%l  faculty  what  probably  their  experince  has  already  proved,  that 
the  climate  of  east  Gippsland  and  the  eastern  coast  of  Tasmania  must 
be  pre-eminently  beneficial  to  invalids.  LieheUological  observations 
indicate  that  both  of  these  places  are  favoured  by  a  much  milder 
winter,  as  well  as  a  cooler  summer,  than  the  other  parts  of  their 
reapective  colonies. 

Mr.  Grant  thought  that  the  subject  was  a  most  interesting''  one 
from  a  botanist's  point  of  vie«v,  and  from  the  specimens  laid  upon  the 
table  it  would  seem  that  they  were  beautiful  in  foim,  and  extremely 
interesting  in  every  way.  The  collection  of  mosses  were  well  worth 
looking  at.  They  were  done  up  in  a  most  convenient  form  for  examina- 
tions. There  was  no  difficoltv  in  getting  at  them,  and  the  names 
were  pnt  upon  them  clearly  and  legibly.  The  Society  was,  he  was  sure, 
deeply  indebted  to  the  donors,  from  whom  he  hoped  to  have  more 
ahortiy. 

COBRESPONBEMCE. 

CuUeniwood  House,  St.  Mary's,  May  2,  1892.— The  Secretory  of  the 
Royal  Society  of  Tasmania.  8ir, — Having  received  a  communication 
from  Mr.  B.  D.  Atkinson,  of  Wynyard,  relative  to  the  terrible  destruc- 
tion of  the  young  of  Fuffinus  brevicanda,  or  <*  mutton  bird,"  at  the 
Straite  Islands,  for  the  boiling  down  of  their  fat,  I  beg  to  bring  the 
matter  strongly  before  the  Council  of  the  Royal  Society,  with  a  request 
that  a  deputation  of  ite  members  may  wait  upon  the  Government,  and 
Bugt^eat  the  passing  of  an  Act  during  the  coming  session  of  Parliament, 
which  shall  pnt  a  atop  to  the  destruction  of  this  species  for  the  purpose 
complained  of.  I  cannot  do  better  than  transcribe  from  Mr.  Atkinson's 
letter  what  he  aays  in  reference  to  the  slaughter  of  the  birds  : — **  When 
I  was  there,  and  for  some  time  previous,  the  young  birda  were  being 
taken  for  the  purpose  of  *  fatting,'  that  is,  boiled  down  for  their  fat. 
On  Green  Island  alone,  five  men  were  obtaining  2,600  birds  a  day,  and 
this  would  be  going  on  for  several  weeks.  On  Chapel  and  Babel  Islands, 
which  are  much  larger,  the  same  thing  was  going  on,  but  on  a  much 
larger  scale.    Seme  hundreds  of  thousands  will  be  destroyed  in  this 
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manner,  and  when  I  tell  yon  the  fat  ia  9d.  per  ffallon,  and  it  takes 
120  birds  to  make  one,  you  will  see  what  rich  tf in  destruction  ia  done 
for  a  miserable  return.  It  ia  perfectly  legitimate  to  take  the  birds  for 
curing  and  keeping  for  food,  but  as  there  are  too  many  for  thia  they  must 
deatroy  them  in  a  wholesale  way  for  fat ;  and  this  ia  done  by  one  or 
two  men  only,  the  majority  of  the  folks  there  and  all  the  half-castea 
•re  against  the  fatting  process.  I  was  requested  when  there  to  see 
if  anything  oould  be  done  to  have  a  stop  put  to  it."  This  extract  speaks 
for  itself,  and  the  points  to  be  urged  on  the  Government  are : — The 
enormoua  destruction  for  a  disproportionate,  and  as  Mr.  Atkinson  aaya» 
a  very  miserable  return,  and  the  undoubted  fact  that  the  mutton  birds 
will  in  a  few  years  be  driven  way  from  these  breeding  haunts  altogether, 
and  the  meaos  of  getting  a  living  resorted  to  by  the  islanders  entirely 
cut  from  under  their  feet. — I  have  the  honour  to  be,  sir,  your  obedient 
servant,  W.  V.  Legoe,  Taamania,  Member  of  Committee  for  Preserva- 
tion of  Plants  and  Animals. 

Mr.  Bkbnard  Shaw  said  that  perhapa  Colonel  Legge  probably  waa 
not  aware  that  there  was  a  law  to  prevent  the  destruction  of  young 
mutton  birds.  This  prohibited  the  taking  of  birds  until  they  were  fit 
for  human  feod,  and  waa  instituted  especially  to  prevent  their  wholesale 
destruction.  Thin  was  the  first  season  that  the  regulation  had  been  in 
force,  and  he  hoped  that  it  would  have  a  salutary  effect.  The  coostable^ 
who  had  charge  of  the  islands  waa  only  recently .  appointed,  and  it 
would  be  his  duty  to  see  that  the  Act  waa  carried  out. 

Mr.  Thomas  Stephens  hoped  that  the  Act  would  be  carried  out 
efficiently.  It  waa  a  aubjeot  which  could  scarcely  be  discussed  without 
preparation.  The  birds  formed  the  staple  food  of  a  half-caste  popula- 
tion of  the  Straits,  and  they  should  be  either  compelled  to  restrain 
themselves  in  the  wanton  destruction  of  the  mutton  birds,  or  else  be 
removed  to  another  place.  The  natives  could  not  be  made  farmers  all 
at  once,  but  their  condition  waa  being  greatly  improved.  He  regretted 
the  abaenoe  of  Bishop  Montgomery,  who  had  made  himself  acquainted 
with  the  condition  of  the  half-oastes  in  the  Straits  thoroughly.  At 
certain  seasons  of  the  year  the  natives  of  the  islands  assembled  to  snare 
the  birds.  This  had  been  going  on  for  at  least  50  years,  and  there  did 
not  appear  to  be  any  appreciaole  diminution  in  their  numbers.  He 
thought  that  if  the  law  was  a  good  one  it  might  be  very  strictly 
enforced,  as  there  were  too  many  laws  on  the  Statute  Book  ci  Tas- 
mania already  which  were  allowed  to  rest  dormant. 

Mr.  Shaw  said  that  there  were  four  matters  to  be  dealt  with.  The 
first  was  the  destruction  of  the  young  birds,  the  next  the  taking  of  the 
oggSi  the  next  the  destruction  of  the  birds  by  fire,  and  lastly,  the 
injury  done  to  the  birds  by  the  presence  of  cattle  and  aheep.  He  read 
the  regulations  in  force  upon  th?  subject,  which  provided  against 
the  destruction  of  the  birds  as  stated  in  the  paper  of  Colonel  LesLgt, 
These  regulations  were  issued  on  the  12th  December  last. 

FKESENTATIONS. 

The  Secretary  called  attention  to  a  number  of  donations  which  had 
been  sent  to  the  Museum.  Mr.  W.  A.  Weymouth  forwarded  85 
specimens  of  mosses  comprising  68  species.  The  Rev.  F.  R.  M.  Wilson 
sent  in  a  number  of  specimens  of  lichens,  which  were  like  the  mosses, 
mounted  and  classified.  Mr.  Omant  presented  samples  of  rocks  from  the 
West  Coast,  consisting  of  calotte  and  limeatone,  and  which  were  said  to 
be  valuable  for  flux,  analysis  of  which  has  already  been  published. 
A  specimen  of  stone  found  near  the  Russell  Falls  was  submitted  by  the 
Secretary  to  Mr.  A.  Montgomery,  the  Government  Geologist,  who  said 
that  on  examination  of  it  he  found  that  it  was  not  kaolin  but  pretty 
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Bearly  pure  sUioft,  probably  tripoli  or  inf  asorUl  earth.  He  stated  that 
the  inluaorial  earth  had  a  considerable  commercial  value  if  of  good 
ooality,  and  he  qaoted  the  U.S.  mioeral  statistics,  it  was  shown  that 
the  prodaction  of  2,532  tons  of  2,0001b.,  valued  at  50,640dol.,  or  about 
£4  a  ton.  This  stone  was  found  in  connection  with  the  lithographio 
stone  recently  referred  to  in  a  previous  issue  of  The  Mercury. 

FAPKB   BT    PROFESSOR    TATE. 

A  paper  was  handed  in  by  the  Secretary,  contributed  by  Professor 
Ralph  Tate,  F.L.S.,  of  Adelaide,  on  the  '*  Classificatory  portion  and 
synonyms  of  Eaetonieila  EuJUabrii." 

After  the  nsnal  votes  of  thanks  the  meetiog  terminated. 


JUNE. 

The  monthly  maetinff  of  the  Royal  Society  of  Tasmania  was  held  in 
the  Society's  room  at  the  Mnsenm  on  Tuesday  evenixig,  June  14.  His- 
£xeellency  the  Governor  SirR.  G.  C.  Hamilton,  K.C.B.,  LUD.,  pre- 
sided, and  there  was  a  good  attendance  of  ladies  and  gentlemen. 

A    NEW  MEMBER. 

Mr.  Charles  Holdsworth  was  duly  elected  a  Fellow  of  the  Society. 

AUaTRALASIAK     ASSOCIATION     FOR     TJSX     ADVANCEMENT     OF      SCIENCK 

J0X7RNAL. 

The  Secretary  (Mr.  Alex.  Morton)  laid  on  the  table  Volume  III.  of 
the  journal  of  the  New  Zeialand  meeting,  which  had  jutt  arrived.  He 
also  said  the  journal  of  the  Hobart  meeting  was  well  in  hand. 

His  Excellency  expressed  himself  as  highly  pleased  thit  the  publi- 
cation of  the  Hobart  journal  was  being  done  so  expeditiously. 

CORRESPONDINO  MEMBERS. 

The  Secretary  stated  that  the  Council  had  under  consideration  Mr. 
Ogilvy's  suggestions  with  regard  to  corresponding  members  throughout 
the  country,  and  hoped  to  be  able  to  report  on  it  by  next  meeting. 

PAPERS. 

Notes  on  the  Natural  Limits  to  Occupation  on  the  Land,  by  Mr.  R. 
M.  Johnston,  F.L.S. 

Notes  on  the  Square-set  System  of  Timbering  in  Mining  at  Zeehaa 
and  Dnndas,  illustrated  by  a  Model  Square-set.  By  Alfred  J. 
Taylor,  F.L.S. 

His  ExcELL^CY  moved  a  vote  of  thanks  to  the  gentlemen  who  had 
contributed.  As  regarded  Mr.  Taylor's  paper,  he  was  sure  they  had 
all  listened  to  it  with  great  interest.  The  explanation  he  had  nven 
was  very  clear,  and  he  had  no  doubt  his  object  would  bo  fulfilled  if 
the  general  attention  of  the  mining  public  was  directed  both  to  the 
advantages  and  drawbacks  of  this  description  of  timbering.   (Applause.  > 

The  proceedings  then  terminated. 


JULY. 

The  usual  m<mihly  meeting  of  the  Royal  Society  was  held  at  tho 
JCossam  on  Tuesday  evening,  July  12.      His  Excellency  the  Governor 


XU  PROCEEDINGS,  JT7LT. 

Sir  BobertG.  C.  Hfttnilton,  K.C.B,y  LL.D.,  presided,  and  there  WM  a 
large  attendance. 

The  Secretary  stated  he  had  received  a  telegram  from  Mr.  Rnseelly 
the  Gk>vemmeQt  Aitronomer  of  New  Sooth  Wales,  informing  him  that 
it  would  be  impossible  for  his  paper  to  arrive  in  Hobart  by  that  nii^ht's 
train.  The  paper  was  one  of  very  great  importance,  dealing  as  it  did 
with  the  late  Leake  bequest  in  connection  with  astronomy.  Under 
the  circumstances  he  would  ask  for  the  paper  to  be  postponed  till  next 
meeting. 

SOME  PLAKTS  NEW  TO  TASMANIA. 

Mr.  Leonabd  Rodwat  read  some  notes  on  this  subject, 

Mr.  A.  J.  OoiLVY  read  a  paper  entitled  "  Artificial  obstructions  to 
the  occupation  of  the  land." 

The  Rev.  Dr.  Scott,  and  Messrs.  C.  H.  Gkant  aad  A.  J.  Taylor 
spoke  on  the  subject. 

The  Secretary  (Mr.  A.  Morton),  on  behalf  of  Colonel  W.  V.  Legjge» 
R.A.,  read  a  paper  "  On  the  Occurrence  of  some  Australian  Ardeidas 
in  Tasmania/  discussion  being  postponed. 

The  meeting  closed  with  a  vote  of  thanks  to  all  who  had  taken  part 
in  the  proceedings. 


AUGUST,  1892. 

The  monthly  evening  meeting  of  the  Royal  Society  of  Tasmania  was 
held  at  the  Museum  on  Monday,  August  8.  The  President  (BLis 
Excellency  Sir  Robert  G.  C.  Hamilton)  K.C.B.,  LL.D.,  presided,  and 
there  was  a  good  attendance  of  Fellows. 

CORRESPONDENCE. 

The  Secretary  (Mr.  Morton)  read  a  letter  from  Mr.  H.  0.  Russell, 
the  Government  Astronomer  of  New  South  Wales,  with  refereace  to 
his  paper  on  the  Leake  bequest.  The  writer  said  he  had  ascertained 
that  it  would  not  be  possible  to  get  for  Tasmania  one  of  the  telescopio 
instrnments  sent  to  Sooth  America.  It  would,  therefore,  be  necessary 
to  order  one  from  the  mannfactory— either  Sir  Howard  Grubb  or  M. 
Gautier,  of  Paris.  Sir  Howard  Grubb's  price  was  £1,800.  He  was 
unable  to  ascertain  M.  Gautier*s  figures.  About  12  months  would 
elapse  from  the  date  of  the  order  until  the  instrument  was  ready  for 
nse.  He  had  made  no  provision  in  the  paper  for  architect's  fee,  as  he 
had  drawings  and  specifications  for  the  Observatory  which  would  serve 
the  builder's  purpose.  For  teaching  purposes  it  would  be  convenient 
to  have  the  Observatory  close  to  the  University,  but  as  far  from  the 
railway  as  possible,  as  the  vibrations  caused  by  trains  passing  would 
to  some  extent  interfere  with  photographic  work.  He  hoped  the  Leake 
trustees  and  the  Connoil  would  be  able  to  carry  out  the  proposal.  The 
time  for  the  institution  of  an  Observatory  in  the  southern  hemisphere 
was  most  opportune  and  might  not  come  again  for  years. 

THE  LEAKE  ASTRONOMICAL  BEQUEST. 

Mr.  A.  Morton  (Secretary),  in  the  absence  of  the  author,  read  a  paper 
entitled  the  proposed  ''Leake  School  of  Practical  Astronomy,"  by  Mr. 
H.  0.  Russell,  F.R.S.,  the  (^ovemment  Astronomer  of  New  South 
Wales  :— 

Mr.  Russell  said  during  his  visit  to  Hobart  in  January  last  he  was 
struck  with  the  brightness  and  transluoency  of  the  atmosphere,  and  it 
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was  evident  to  him  that  the  weather  of  the  fortnight  he  was  in  Hobart 
would  have  eaabled  him  to  do  as  muoh  as  be  had  done  in  Sydney  daring 
the  preceding  two  months.     And,  in  conversation  with  some  friends,  he 

Stressed  regret  that  such  fine  skies  for  the  astronomer  should  not  be 
en  advantage  of,  and  an  Astronomical  Photographic  Observatory 
established.  He  was  told  that  Tasmania,  like  other  parts  of  the  world» 
was  passing  through  a  period  of  commercial  depression,  and  the 
Government  did  not  seem  to  be  dispoted  to  add  to  expenditure  by 
starting  an  Observatory,  but  that  the  late  Mr,  Leake  bad  left  a  sum  of 
£10,000  for  the  foundation  of  a  School  of  Astronomy,  and  it  was  hoped 
that  an  Observatory  would  be  established  very  soon.  And  it  seemed  to 
him  most  fitting  that  the  colony  in  which  this  noble  bequest  was  made 
should  be  the  first  to  take  it  op  and  benefit  by  its  provisions  ;  and  the 
establishment  of  a  Tasmanian  University  would,  with  the  co-operation  of 
the  Council,  enable  the  trustees  to  carry  out  in  a  most  satisfactory 
manner  the  wishes  of  the  testator,  who  indeed  seemed  to  have  contem- 
plated such  a  natural  combination  as  that  now  proposed  between  his 
ttnstees  and  the  Council  of  the  University  for  the  establishment  of  a 
Sobool  of  Astronomy.  Such  an  addition  ab  this  to  the  functions  of  the 
University  would  be  an  immense  advantage.  In  the  first  place,  it  would 
add  to  the  curriculum  another  subject  which  students  may  take  up, 
either  as  technical  education  or  as  a  most  valuable  mental  training  in  a 
general  course  of  study.  Next,  it  would  induce  some  students  to  come  to 
the  University  in  order  te  attend  the  lectures  on  Astronomy,  and  if 
provision  were  made  for  non-matriculated  students  to  attend  the  Oeaching 
in  practical  astronomy  on  paymeot  of  fees,  there  could  be  no  doubt  that 
many  would  enrol  their  names.  The  desire  to  contribute  in  some  way 
towards  the  consummation  of  the  proposed  Observatory  scheme,  which 
■eemed  to  him  so  desirable,  and  so  easy  of  attainment  with  the  means  at 
command,  had  induced  him  to  make  the  following  suogestions;  but 
before  going  on  to  these  Mr.  Russell  said  he  would  wish  to  point  out 
that  Hobart,  in  addition  to  its  clear  atmosphere,  possessed  in  its  high 
■outhem  latitude  a  great  advantage  over  any  other  available  place  for 
tlie  new  Observatory  in  the  southern  hemisphere.  It  was  true  that  a 
aligbtly  higher  latitude  was  available  in  N  ew  Zealand,  bntthe  climate  was 
leas  favourable,  and  the  means  to  build  an  Observatory  were  apparently 
not  forthcoming,  and  if  one  were  erected  in  New  Zealand  it  would  no 
doubt  be  at  Wellington.  So  that,  practically,  Hobart  not  only  poesessed 
the  means,  but  also  the  best  available  site  in  the  southern  hemisphere 
for  the  LcMike  Observatory. 

The  paper  dealt  very  fully  with  the  subject,  giving  an  estimate  as  to 
C08t,  etc. 

The  Biv.  Oeoboi  Clarke,  Vioe-Chancellor  of  the  University,  said : 
I  am  sure  that  I  only  express  the  universal  sentiment  when  I  say 
tiiat  our  very  warmest  thuxks  are  due  to  Mr.  Russell  for  the  able 
and  practical  paper  which  has  been  read  to  Una  meeting.  It  is  full  not 
only  of  his  interest  in  the  general  cause  of  science,  but  of  his  interest  in 
the  particular  honour  and  welfieire  of  Tasmania.  One  does  not  need  to  be 
an  expert  to  accept  his  assurance  that  for  position,  climate,  and  atmos- 
pheric conditions  the  neighbourhood  of  Hobart  is  probably  the  best  place 
m  the  Southern  Hemisphere  for  astronomical  observation.  There  are 
problems  waiting  to  be  solved  for  which  we  can  furnish  the  data  more 
easily  than  they  can  be  obtained  elsewhere  ;  and  of  Mr.  Russell's  kindly 
feeling  towards  us,  and  his  desire  that  we  should  have  the  benefit  of  our 
position,  his  paper  is  sufficient  indication.  As  far  as  I  can  gather,  it  is  the 
feeling  of  all  the  coloxiies  that  we  should  have  the  first  and  fullest  chance 
of  appropriating  Mr.  Leake's  munificent  bequest,  and  that  it  should  only 
be  on  our  failure  in  power  to  take  it  up  that  its  benefits  should  be  thrown 
open  to  the  competition  of  the  outside  world.    It  would  be  satisfsctoxy  to 
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know  how  far  our  opportunity  of  acceptance  may  be  extended.  We  faaT* 
not,  of  courae,  the  slightest  right  to  dictate  to  the  executors  of  Mr.  Leake's 
will,  but  we  might  suggest  that  the  matter  should  not  be  finally  dispoeed 
of  until  ample  time  is  granted  to  us  to  avail  ouraelvea  of  the  bequest.  As 
far  as  regards  the  proposed  association  of  this  fund  with  the  University,  I 
can  only  speak  for  myself,  and  may  not  commit  the  Council  to  any  opinioD 
that  I  may  now  express.  We  must  all  be  struck  with  the  very  direct  and 
practical  character  of  Mr.  Russell's  suggestions.  He  contemplates  chiefly 
the  establishment  of  an  Observatory,  and  the  means  of  carrying  on  its  wcHrk. 
Ko  doubt  in  a  new  community  like  ours  the  inmiediate  practical  work  is  a 
great  consideration.  But  as  far  as  I  can  judge,  the  Universi^  Professor- 
ships in  Astronomy  in  the  Old  Country  look  to  the  teaching  of  higher  mathe- 
matics very  much  more  than  to  the  manipulation  of  instruments  for  the 
necessary  qualification  of  professorship.  I  think  we  should  have  to  invert 
the  order  of  requirement  and  to  look  more  to  practice  than  theory,  which 
would  involve  eur  taking  a  course  for  ourselves  for  which  we  need  time  and 
consideration.  I  received  to-day  a  note  from  Mr.  Waterhouse  of  Launceston, 
which  indicates  some  of  the  questions  we  should  have  to  thrash  out.  It  is 
not  an  offidal  note,  and  I  will  trust  to  my  friend's  forgiveness  if,  with  your 
•permission,  I  read  it. 

"  LAUNCESTOir,  August  4th,  1892. 
"  Mt  Dear  Mb.  Clarke, — I  am  afraid  that  Mr.  Walker  has  considerably 
•over-estimated  my  powers  of  making  any  helpful  suggestions  as  to  Mr* 
Russell's  paper  on  the  LeAke  trust,  and  the  relation  of  the  University  to  it. 
I  have  ransacked  my  ideas  very  fully,  but  cannot  get  anything  very  satis- 
factory out  of  them.  I  must  take  Mr.  Russell's  figures  as  correct,  viz., 
£8,000  for  apparatus,  etc,  and  £7,000  for  investment,  producing  £350.  If 
the  Lecturer  in  Mathematics  and  Physics  is  to  give  instruction  in  popular 
Astronomy,  and  is  to  supervise  and  control  the  University,  it  would  not  be 
fair  to  ask  him  to  do  this  extra  work, — work  which  is  quit  eoutside  the  duties 
set  forth  by  the  University  in  inviting  applications, — ^without  receiving  extra 
remuneration,  and  this  extra  remuneration  should  come  out  of  the  Leake 
trust.  The  £100  a  year  proposed  by  Mr.  Russell  seems  to  be  a  fair  esti- 
mate. The  late  Professor  Adams  (Professor  of  Astronomy  and  Qeometry) 
at  Cambridge,  was  entrusted  with  the  superintendence  and  man^ment  of 
the  Cambridge  Observatory  at  an  extra  stipend.  I  knew  vezy  intimately 
the  Observer  at  the  Observatory,  and  I  know  this,  that  he  did  the  usual 
every  day  work  connected  with  the  Observatory,  reporting  to  the  Professor 
from  time  to  time.  If  the  proposed  lecturer  has  graduated  as  a  wrangler 
at  Cambridge,  or  has  taken  a  degree  in  honours  at  any  University  where 
the  course  requires  a  knowledge  of  astronomy  at  all  equal  to  what  is  re- 
quired in  the  Cambridge  coiirse,  there  can  be,  I  think,  no  doubt  of  his 
ability  to  do  all  the  duties  required  of  him  under  the  Leake  trust,  especially 
if  he  rubbed  up  his  knowledge  of  the  instruments  by  attending  for  a  few 
months  at  the  Melbourne  or  Sydney  Observatory  prior  f  o  taking  up  his 
duties  here.  But  what  we  shall  require  in  order,  in  my  opinion,  to  qualify 
the  University  to  take  the  benefits  under  the  Leake  trust,  is  an  Observer  or 
assistant.  There  will  be,  after  providing  for  the  £100  a  year  additional 
salary  to  the  lecturer,  and  the  £50  requir^  for  annual  incidental  expendi- 
ture (according  to  Mr.  Russell),  only  £200  for  the  observer's  salary.  That 
might  enable  us  to  get  a  capable  man,  without  addition,  although  I  rather 
doubt  it.  An  extra  £50  or  £100  from  the  University  funds  might  do  so. 
Such  an  observer  woidd,  of  course,  be  able  to  demonstrate  at  the  lecturer's 
astronomical  lectures,  and  might  be  able  to  demonstrate  in  Physics  and  do 
the  photography.  But  I  do  not  think  that  £250  or  £300  a  year  would  get 
us  a  man  witn  both  these  capabilities.  Still,  with  a  lecturer  and  an  observer 
to  demonstrate  at  the  astronomical  lectures,  we  should,  I  think,  qualify  for 
the  Leake  trust,  though,  of  course,  net  so  fully  as  under  Mr.  Russell's 
scheme.  If  to  the  £200  left  from  the  Leake  trust  the  Oovemment  would 
add  the  £150  or  £200  per  annum  recently  voted  to  the  meteorologist  on 


FB0GXBDIN08,  AUGUST.  XV 

■condition  of  the  obseiTer'a  taking  up  those  duties,  which,  of  course,  would 
fall  in  most  easily  with  his  ordinary  duties,  we  ought  to  be  able  to  get  a 
very  good  man,  and  able  to  demonstrate  in  physics,  and  with  some  skill  in 
photography.  I  wish  to  say  again,  and  more  emphatically  than  I  have 
before,  that  I  do  not  think  we  need  import  an  astronomical  expert  in  order 
to  give  the  instruction  in  astronomy  and  to  superintend  the  Observatory. 
When  the  late  Professor  Adams  made  his  calculations  which  led  to  the 
discovery  of  the  planet  Neptune,  he  was  engaged  at  tutorial  work  in 
mathematics  generally,  and  had  only  taken  his  degree  two  years  before ;  he 
.made  his  calculations,  apart  from  observations,  and  then  communicated  the 
result  of  them  to  Professor  Challis  and  the  Astronomer  Boyal,  who,  by 
observations,  verified  his  calculations.  And  again,  his  locum  tenem  during 
his  illness  ;  and  I  befieve  now  his  successor,  Mr.  Hobson,  of  Christ's  College^ 
took  that  position,  n^ '  by  virtue  of  any  special  practical  experience  at  die 
Observatory,  but  b^  virtue  of  his  general  excellence  in  mathematics,  and  I 
know  that  when  he  took  his  degree  his  astronomy  was  not  his  peculiar 
forte.  I  am  afraid  that  we  cannot,  as  I  hoped  we  should  have  been  able^ 
provide  for  a  lecturer  in  mathematics  and  a  lecturer  in  physics  out  of  the 
Leake  trust  and  probable  Gk)vernment  aid,  i,e.,  meteorologist's  salary,  for 
we  shall  have  to  provide  for  an  observer  and  for  incidental  expenses. — 
Believe  me  to  be,  youra  very  sincerely,  G.  W.  Watbbhoube." 

I  think  that  in  the  circumstances  such  a  resolution  as  I  wiU  now  propose 
will  best  meet  the  case  : — 

"That  the  Secretary  be  requested  to  communicate  with  the  Council 
of  the  University,  and  to  ask  if  tbey  are  willing  to  appoint  a  com- 
mittee to  confer  with  a  similar  committee  of  the  Boyal  Society  on  the 
Xieake  bequest  to  promote  the  study  of  astronomy,  the  joint  committees 
to  snggest  and  report  to  the  Society  and  the  ConocU  sach  a  scheme  as 
may  be  practicable  in  order  to  secure  the  benefit  of  Mr.  Leake's  beqneat 
to  the  colony  of  Tasmania." 

His  Honor,  Sm  Lambebt  Dobsok,  Chancellor  of  the  University, 
on  seconding  the  resolution,  eulogised  the  munificent  nature  of  the 
bequest.  To  carry  out  their  wishes  it  was  necessary  they  should  have 
the  oo-operatton  of  three  bodies,  namely,  the  Leake  trustees,  the  Govern- 
ment, and  the  ConnoU  of  the  University.  If  it  was  in  no  sense  contrary 
to  Mr.  Leake's  directions,  he  did  not  think  that  there  would  be  great 
objection  to  the  Observatory  being  established  in  this  part  of  the 
Southern  Hemisphere.  So  far  as  the  Government  was  concerned,  there 
was  a  sum  on  the  estimates  for  the  meteorological  establishment,  which 
he  thought  the  Government  would  be  glad  to  hand  over  towards  the 
oarrying  out  of  such  a  scheme  if  the  Observatory  did  the  work.  He  was 
glad  to  notice  the  attention  being  given  to  that  important  branch  of  the 
•nbject — astronomical  photography — and  its  great  value  in  the  science 
had  already  been  abundantfy  demonstrated  by  experiment.  It  was  for 
them  now  to  work  out  all  the  details,  and  approach  the  trustees  with 
•  scheme  which  fully  complied  with  all  the  conditions  of  Mr.  Leake's 
bequestb 

Mr.  T.  Stephens,  Director  of  Education,  anticipated  that  two  or 
three  years  might  elapse  before  funds  were  at  the  disposal  of  the 
trustees  to  give  effect  to  the  bequest.  This  was  a  serious  obstacle  to 
any  immediate  attempt  to  combine  the  functions  of  Univenity  Lecturer 
in  Mathematics  with  the  duties  to  be  performed  under  the  Leake 
bequest.  The  University  must  act  at  once  in  the  matter  of  its  own 
appointment.  He  moved^'*  That  it  is  highly  desirable  that  a  school 
of  practical  astronomy  should  be  established  at  Hobart  in  aooordance 
with  the  suggestions  of  Mr.  H.  C.  Russell,  subject  to  such  modifications 
as  drcnmstanoes  may  require." 

Mr.  J.  B.  Walker  said  that  the  paper  which  hnd  been  read  was  most 
valuable,  not  only  as  the  testimony  of  a  high  authority  to  the  pre-eminent 
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advaDtages  of  Hobart  as  a  site  for  astronomical  work,  and  especially  for 
stellar  photography,  but  also  for  the  clear  and  practical  directions  it  con- 
tained as  to  the  requirements  of  an  Observatory  and  the  cost  of  apparatua 
and  maintenance.  He  thought  that  Mr.  Russell's  proposal  would  offer  a 
strong  inducement  to  the  Leake  trustees  to  bestow  this  noble  gift  within 
tlieir  own  colony.  Co-operation  with  the  great  OtM^rvatories  of  the  world 
in  the  special  work  proposed  would  at  once  give  the  Leake  Observatory  a 
certain  prestige,  and  the  name  of  its  founder  would  be  associated  with  a 
sdientific  undertaking  of  universal  interest  and  importance.  This  would  be 
attained  without  detriment  to  the  express  object  of  the  donor,  which  was 
the  practical  teaching  of  astronomy  in  connection  with  a  University.  It 
was  premature  to  discuss  details  ;  but  he  might  suggest  that  as  it  was  im- 
possible to  divorce  astronomy  from  the  study  of  the  higher  mathematics^ 
the  Leake  professor  would  naturally  take  the  higher  mathematical  work  of 
the  University.  With  the  co-operation  of  the  different  bodies  mentioned 
by  Mr.  Clarke,  arrangements  might  be  made  for  two  University  lecturers. 
The  lecturer  in  physics  could  take  a  part  of  the  mathematical  course,  leav- 
ing the  Leake  professor  free  to  give  his  whole  attention  to  the  astronomical 
work  and  the  higher  branches  of  mathematical  study. 

Extract  from  the  will  of  Mr.  Arthur  Leake,  late  of  Ashby,  Ross, 
Tasmania  : — 

"  I  direct  my  said  trustees  to  stand  possessed  of  a  third  sum  of  £10,000, 
upon  trust  for  the  purpose  of  founding  or  establishing  a  school  for  the 
practical  teaching  of  astronomy,  in  any  of  the  Universities,  colleges,  or 
leading  schools  mentioned  in  Clause  6  of  tliis,  my  will ;  [i.e.,  in  either  of 
the  Australian  cities  of  Hobart,  Sydney,  Melbourne,  Adelaide,  or  Brisbane ;] 
a  part  of  such  teaching  to  consist  of  demonstrative  lectures  with  diagrams 
and  instruments.  And  I  declare  that  it  shall  be  lawful  for  the  persons  for 
the  time  being  holding  the  said  sum  of  £10,000  to  lay  out  and  employ 
£3,000,  part  hereof,  in  purchasing  and  providing  instruments  in  aid  of 
such  teaching." 

Another  clause  of  the  will  authorises  the  trustees  to  pay  over  the  said, 
sum  of  £10,000  to  the  University  in  connection  with  which  the  school  may 
be  founded. 

The  Rev.  Dr.  Scott  thought  there  would  be  insuperable  obstacles 
the  way  of  attaching  the  Leake  bequest  to  the  chair  of  mathematics,  in 
The  Leake  bequest  at  the  very  outset  contemplated  the  establishment 
of  a  school  for  the  teaching  of  astronomy,  and  the  whole  terms  of  the 
will  implied  that  the  teacher  should  be  a  teacher  of  astronomy,  having 
also  attached  bis  chair  to  the  work  of  demonstration  in  lach  a  way  as 
to  give  up  his  time  very  largely  to  this  important  branch  of  learning. 

Mr.  H.  C.  KiNOSMiLL,  M.A.,  dealt  with  the  teaching  aspect  of  tb» 
oaestion,  and  thought  that  whilst  the  scheme  contained  many  excellent 
points  the  duties  in  connection  with  the  Observatory  could  not  very  well 
be  undertaken  by  the  professor  of  mathematics. 

A  further  resolution  was  passed,  on  the  motion  of  Sir  Lambert- 
JDoBSON,  seconded  by  the  Hon.  N.  J.  Brown,—*'  The  Royal  Society 
having  placed  itself  is  communication  with  the  Council  of  the  Univer- 
sity witn  the  view  of  formulating  a  scheme  for  securing  the  benefit  of 
the  Leake  bequest  to  the  colony  of  Tasntania,  the  Premier  be  requested 
to  refrain  from  making  any  permanent  appointment  to  the  office  of 
meteorologist  pending  the  result  of  such  conference.^' 
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SEUARKS     ON     SIR    ROBXRT     BALL's     PAPER     (READ    AT    THE     HOBART 

meeting  op  the  australasian  science  association),  sntitleb  : 
"  the  astronomical  explanation  of  a  glacial  period." 

By  a.  B.  Biggs. 

The  anthor  said  he  wished  to  refer  to  Sir  Robert  Ball's  paper  (read 
at    the   flobart   meeting  of  the    Australasian  Scienoe  Assooiation)^ 
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entitled  "  The  AatroDomical  Bxp]u»tioa  of  •  Glacial  Period.*'  He 
■aid  that  the  purport  of  Sir  Robert  Ball's  paper,  which  dinputed  some 
cf  the  dedaetioBS  of  Sir  Robert  Herache!  in  hi*  '*  Ootlines  of  Aitro- 
nemy,"  shows  that  the  successive  periods  of  gJaciatioo,  alternating  with 
periods  of  ((enial  or  tropical  temperatare,  which  geologists  infer  from 
the  indications  of  the  rocks  and  strata,  are  necessary  corollsry  from 
astronomical  data.  Having  fairly  stated  the  conditions  of  the  problem, 
Mr.  Bigge  proceeded  to  say  that  the  statement  on  which  Sir  Robert 
Ban  foanded  his  charge  sgainst-Herschel  could  only  be  that  on  psge 
38So^  the  fifth  edition  of  Herschers  "  Outlines  of  AstroDomy" — **  Sup* 
posing  the  eccentricity  of  the  earth's  orbit  were  very  much  greater 
tfaaa  it  actually  is,  the  position  of  its  perihelion  remaining  the  same,  it 
iyevMrntthat  the  character  of  the  seasons  in  ttra  two  hewispherea 
wmild  be  strongly  contrasted.  In  the  northern  we  should  have  a  short 
but  very  mild  winter,  with  a  loeg  but  very  ccral  summer,-— that  i«,  an 
approach  to  perpetual  spring  ;  while  the  soothera  hemisphere  would  be 
inMBTeoienced  and  might  be  rendered  uniohabitable  by  the  fierce 
extremes  caused  by  concentrating  half  the  annual  supply  of  heat  into  a 
■mmiMr  of  rery  short  durattOD,  and  spreadiog  the  other  half  over  a 
long  and  dreacy  winter,  sharpened  into  an  intolerable  intensity  of  frost 
when  at  Ita  diroax  by  the  much  greater  remoteness  of  the  sun."  Read- 
ing thie,  howcTer,  with  another  extract  from,  the  aame  author,  be 
thought  Hersehell's  meaning  would  be  su£Bciently  spparent,  although  he 
had  in  this  case  failed  to  express  himself  with  his  customary  preciseoess. 
His  statement,  said  Mr.  Bigga,  is  that  '^the  hemiiphere  would  be 
incouTenieoced  .  .  by  coneentratiag  half  the"  (not  ita)  ''annual 
aupply  of  heat  Into  a  summer  of  short  duration,"  etc.,  which  is,  of 
courbc,  apportioned  between  the  summer  of  one  hemisphere  and  winter 
€f  the  other  alternately,  and  he  can  only  be  referring  to  that  portion  of 
this  *'  supply  "  which  pertains  to  the  summer  or  winter  of  either  hemis* 
phere.  That  he  could  have  meant  nothing  else  is  still  more  evident  from 
a  further  quotation  (page  230),  in  which  he  admits  the  unequal  distri- 
bution of  heat  between  summer  and  winter  : — *'  Whenever,  then,  the 
sun  remains  more  than  12  hours  above  the  horizon  of  any  place,  and 
less  beneath,  the  general  temperature  of  that  place  will  be  above  the 
average  ;  when  the  reverse,  below  ;"  that  ia^  the  summer  and  winter 
portions  of  the  year  respectively.  Hie  extent  of  the  inequality  of  the 
dislribatiomof  the  annual  supply  of  heat  between  the  summer  and  winter 
pocttoDB  oi  (he  year  in  either  hemisphere  depends  wholly  and  solely 
opaa  the  imdinaiion  of  the  earth's  axis,  and  no  one  aould  ^  more  cogni* 
sant  ef  fcbis  laot  %\um  Bit  John  Herachel. 

Mr.  Stephens  exhibited  a  specimen  of  an  Orthoceratitet  belonging  to 
the  genua  Aclinoceras^  from  the  Silurian  limestone  at  Railton,  in  the 
Mecsey  district^  and  stated  that  he  had  sent  a  portion  of  the  ^ssil, 
which,  when  found  by  Mr.  Haiosworth,  was  in  three  pi«»oes,  to  Sydney 
foridentifi^tion  ;  but  Mr.  Etheridge  said  that  it  was  not  perfect  enough 
to  determine  the  species.  The  rock  in  which  it  was  found  was  the  same 
as  that  in  which  extensive  borings  had  been  undertaken  on  the  pretence 
of  searching  for  eoal,  abd  that  too  where  the  Silurian  roek  Cropped  out 
«■  the  sorface^  and  no  coat  measures  existed. 

ft 

ne  SxaxETABT  dfBw  attention  to  a  fine  collection  of  Tasmaniaii 
messes,  beautifally  mounted,  and  presented  to  the  Museum  by  Mr. 
W,  A.  Weymouth,  eonsistiog  of  57  specimens  representing  50  species, 
iHilBg  a  total  •<  lliase  previmiy  prsBaoted  in  May  last  l^  Mr.  Wey- 
lib-,  ef  117  spoeisB.^ 

An  meetlar  termiBAted  witii  the  nval  votes  of  fthanks. 

b 
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SEPTEMBER,  1892. 

The  monthly  eveaiog  maetiag  of  the  Royal  Society  of  TMmaaia 
WM  held  on  Taeaday,  September  13tb.  The  President,  Hie  Excellency 
Sir  R.  G.  C.  Hamilton,  K.C.B.,  LL.D.,  presided. 

PAPERS. 

Mr.  R.  M.  JoBNSTOK,  F.L.S.,  in  commencing  the  reading  of  a  paper 
entitled,  '*What  are  the  conditions  which  determine  the  jost  and 
•eqaitsble  representation  of  the  people  T  "  said  that  instesd  of  hii  p^per 
being  based  on  theory,  having  bad  mndh  to  do  with  the  question  fd 
the  representation  of  the  people,  he  felt  that  he  could  give  some  inform- 
ation and  advice.  Also,  he  thought,  the  difficulties  which  presented 
themselves  to  bis  mind  from  time  to  time  might  be  of  service  to  thoao 
who  had  to  deal  with  thequestioo.  To  secure  a  just  and  equitable 
representation  of  the  people  in  Parliament  was  a  matter  which  had 
at  all  times  engaged  the  attention  of  thoaehtful,  practical  legislators, 
«nd  gieat  thinkers.  The  paper  was  Ustened  to  very  attentively^,  and  at 
the  conclusion  the  Hons.  J.  W.  Agnew,  N.  J.  Brown,  A.  J.  Ogilvy,  %|iid 
A.  J.  Taylor  replied. 

The  Secretary  (Mr.  A.  Morton),  read  some  notes  on  the  habits  of 
some  Tasmanian  insects. 

His  ExcELLVNCT  in  proposing  a  vote  of  thanks  to  Mr.  Johnston  and 
Mr.  Morton  for  their  papers,  said  as  regarded  the  former  the  subject  was 
one  of  extreme  importance  and  very  great  interest.  It  was  very 
desirable  that  occasions  should  arise  like  the  present  when  a  question 
of  that  sort  could  be  discussed  in  the  calm  atmosphere  of  a  room  like 
that,  instead  of  creating  as  it  might  keen  political  feeling.  (Hear,  hear.) 
He  had  never  before  seen  the  question  analysed,  and  as  Mr.  Johnsloa 
had  treated  it. 

The  meeting  then  closed. 


NOVEMBER,  1892. 

More  than  ordinary  interest  centred  in  the  closing  meeting  for  the 
present  seesion  of  the  Royal  Society  held  on  Monday.  It  was  the  last 
occasion  on  which  Sir  Robert  Hamilton  would  preside  at  the  Society's 
meetings,  and  also  the  time  selected  for  the  delivery  of  bis  valedictory 
address  as  President.  The  Art  Gallery  at  the  Museum  was  prepared, 
and  provitled  splendid  accommodation  for  the  200  or  more  ladies  and 
gentlemen,  nwmbers,  and  their  fri^ds,  present  on  the  invitation  of  tha 
Council.  His  Excellency  and  Lady  Hamilton  were  received  by  the 
Council  and  Sectetary.  The  audience  included  th^  Premier  (Hon, 
Henry  Bobeon)  aod  other  members  of  the  Ministry.  Apologies  for 
absence  were  received  from  tw.o  members  of  the  Council. 

Mr.  MONTAonE  Rhys-JoKes,  C.E.,  read  an  elaborate  paper  on  tho 
"  Elgin  Marbles,  The  Acropolis,  Phideas  and  hi|i  Works,  Historical 
and  Architectural  Description  of  t^e  Partheuon,  incladinf^  the  Pedi- 
ment, Metopes,  and  Friezes.  **  The  paper  was  strictly  classical,  but  the 
writer's  lucidity,  coupled  with  a  number  of  lantern  slides  of  the  principal 
subjects  skilfully  thrown  on  the  screen  by  Mr.  N.  Oldham,  rendered 
the  whole  easily  latelligible,  and  it  was  consequently  much  appre^ 
ciated. 

The  following  papers  were  taken  as  read : — "  Note  on  the  Voraeify 
of  the  Kelp  Fish,"  and  **  Note  on  the  Tasmanlan  AoaDthiza,**  by  CoL 
W.  y.  Legge,  R.A«,  P.Z.S.    "Concerning  variou9  means  of  encour- 
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•nng  the  Study  of  Natural  History  in  Taiinania,"  by  Bfr.  J.  B» 
MoClymoiit,  M.A.  "Note^  on  Taamanian  Cmttacea,  irith  dMcripttoB 
of  New  Speciea,"by  Mr.  Geo.  M.  Xhomion,  F.L.S.,  New  Zealand. 
**  Notei  on  Some  Planta  New  to  Tasmania,"  by  Mr.  Leonard  Rodway. 
On  the  proposition  of  the  President  a  ananianoac  vote  of  thanks 
was  acoorded  the  writers  of  the  papers. 

THE  PRESEKTATIONS. 

The  Hon.  J.  W.  Aonkw  (honorary  secretary  and  senior  vice-  presi- 
dent of  the  Society),  in  prefacing  the  reading  of  the  following  address  to 
the  President,  referred  eulogistically  to  the  warm  practical  interest 
Sir  Robert  Hamilton  had  displayed  in  the  operstions  of  the  Society. 
Tn  comparing  his  Excellency's  active  work  for  the  Society  with  the 
uidi£ference  of  other  inflaential  members  of  the  commanity,  he  aaked 
for  larger  support,  science,  like  war,  req airing  sinews  ;  be  also  re- 
minded the  audience  that  the  Society  was  the  only  link  between  scienca 
in  Tasmania  and  the  rest  of  the  world,  and  stated  that  the  Society  held 
CAnsiderable  and  more  communication  than  was  generally  supposed  with 
similar  orj^isations  in  Earope,  Eagland,  America,  Canada,  South 
Africa,  Aim,  and  the  other  Australian  colonies. 

To  His    Excellency  Sir    R.  G.  C.  Hamilton,  ELC.B.,  LL.D.,  President  of 
the  Royal  Society  of  Tasmania. 

Sir,— On  the  eve  of  your  departure  from  the  colons  we,  the  Council  of  the 
Royskl  Society  of  Tasmania,  desire  to  oxprcHs,  ou  behalf  of  the  Fellows,  our 
warm  and  cordial  appreciatioD  of  tho  deep  and  practical  interest  which 
rour  Excellency  has  ever  taken  in  tho  \>ork  of  this  Society.  That  this 
interest  has  been  real  and  unwaverinK  is  f  hown  by  tho  fact  that  during 
the  entire  term  of  your  official  connection  with  the  colony,  now  nearly  0iz 
years,  you  have  never  failed  to  preside  at  our  monthly  mcetinffs,  except  on 
two  occasions  onlv,  when  circumstances  rendered  it  Impossible;  and  not 
onlv  is  the  Society  indebted  to  you  for  contributions  to  its  oroeeedings,  but 
it  has  been  eorichcni  by  your  very  liberal  and  valuable  donations  of 
standard  works  to  the  library.  It  is,  therefore,  almost  needless  to  say  we 
deeply  regret  that  those  pleasant  r^ations,  which  have  so  long  existed,  are 
about  to  be  severed,  though  we  may  be  allowed  at  the  same  time  to  ew- 
press  a  hope  that  the  Society  may  still  have  the  great  benefit  of  your  co-oper- 
ation as  a  corresponding  member.  It  only  remains  for  us  to  offer  our  best 
and  heartiest  wnhes  for  vour  future,  whether  passed  In  an  official  or  private 
life ;  and  as  Lady  Hamilton  has  been  a  not  unfrequent  visitor  at  our 
meetings,  we  respectfully  bc^  to  join  her  name  \vlth  yours  when  we  now 
bid  you  farewell.      We  remain  your  Excellency's  very  obedient  servants— > 

(Signed  by  the  Council  and  secretary). 

Mr.    Babnabd,  vice-president  and  senior  member   of  the  SiCiety, 

•aid  :     Your  Excellency  and  Lady  Hamilton,  by  way  of  supplement  to 

the  address  which  has  just  been  presented  to  Your  Excellency  by  Dt, 

Agnew,  I  have  now  the  p|eBsant  and  agreeable  duty  to  perform  oft 

behalf  of  the  Council  and  Fellows  of  the  Royal  Society,  of  offenng  for 

Lady  Hamilton's  acceptance  a  Tasmanio^  black  opossum  skin  ruff  as  » 

token  of  the  personal  respect  and  esteem  in  which  she  is  held  by  tha 

snembers  of  this  Society.    It  is  not  too  much  to  say  of  Lady  Hamilton 

that  she  is  a  pattern  of  all  the  domestic  virtues,  and  that  during  hev 

residence  in.Tasmania  she  has,  both  by  precept  and  example,  ejferciaed  a 

beneficial  influence  upon  society  generally,  and  upon  youog  people  in 

particular,  that  is  likely  to  prove  of  lasting  effect.     Utility  and  comf  ot^ 

rather  than  ornament  and  show,  have  been  studied  in  the  selection  of  the 

souvenir  now  presented,  and  it  ii  hoped  that  Lidy  Hamilton  in  her 

travels  in  other  and  far  distant  laocUi   and  under  less  genial  skies, 

when  using  the  carriage  rug,  will  often  ba  reminded  of  her  pleasant 

sojourn  in  our  sunoy  island  of  Tasmania.     It  now  remaiBB   only  to 

convey  to  Lady  Hamilton  our  best  wishes  for  the  health,  happiness. 

and  prosperity  of  heraelf  and  family,  and  tjo  express  our  sincere  regret 

that  we  have  so  soon  to  say  far^wel^    (Applause.) 
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the  PbIesiiwnt  Mid:  Vice-preddeote  and  membet*  of  the  Roj«| 
Sookty, — I  Mil  only  ezprem  my  heartfelt  thanki  to  yon  ior  th«- 
addvMS  which  haa  joat  been  read.  If  anything  can  add  to  the  pleainre 
with  which  I  receive  it  it  ii  that  it  has  been  read  by  my  dear  friend. 
Dr.  Agnew — (applanae) — whom  we    are  all  glad  to   see   amongat  na 

a[ain.  (Renewed  applaaae.)  Yoa  have  kindly  referred  to  Lady 
amilton  in  your  addreca.  I  can  only  refer  to  your  kind  action  in 
giving  her  thia  beantifui  token  of  year  regard,  and  leave  her  to  acknow» 
Mdge  ita  receipt  herself  (Applauae.)  )  will  jaat  aay  one  word  before 
aittinit  down.  Yon  have  been  good  enoogti  to  aay  that  yon  hope  I  will 
beooo^  a  correspond ibg  member  of  the  Societv.  I  shall  certainly 
have  mnch  pleasure  in  doins  ao— (applause)— and  if  the  wheel  of  for* 
tune  in  its  revolutions  shouul  ever  bring  me  back  here  as  a  resident  of 
l^amaaia,  I  hope  yoa  will  allow  me  to  resume  my  work  amongsb 
yan  as  a  working  member.   (Loud  applause.) 

Lady  Hamilton,  who  received  an  ovation  on  rising,  said : — ^Vioe-»re> 
aidents  and  members  of  the  Royal  Society, — I  am  extremely  oblii^ea  to> 
yon  for  the  beautiful  present  you  have  given  me  this  evsaing.  X» 
think  that  it  ahould  have  been  prtiseuted  by  the  hand  of  Mr.  Bamaid*. 
who  51  years  ago  was  made  a  member  of  this  society  by  Sir  Jolui. 
S^raoklin,  is,  I  feel,  a  great  honour.  I  shall  never  forget,  however  far 
away,  how  very  good  the  members  of  the  Royal  Society  have  been,  not 
only  to  me,  but  to  every  other  woman  in  Tasmania,  in  allowing  us  to 
cane  )icre  snd  improve  our  minda  amongst  the  valuable  propectisft^ 
of  such  a  society  as  this.    (I^oud  applause.) 


THX  SOUVENIB& 

The  address  was  full  bound  in  scarlet  Turkey  Morocco,  bevellecl 
boards,  extra  elegant,  tooled  in  the  Italian  style  of  ornamentation,  with 
a  gold  line  border  on  the  outside,  and  a  broad  margin  in  gold  toolinif 
on  the  inside  of  the  covers.  On  the  side,  lettered  in  gold,  were  tha 
words:— "Presented  to  His  Excellency  Sir  Robert  G.  C.  Hamilton* 
K.C.B.,  LL.D.,  President  of  the  Royal  Society  of  Tasmania."  Tha 
engrossing  waa  an  exceediogly  neat  piece  of  penmanship  (the  work  o£ 
Mr.  Albert  Raid),  the  delineation  of  the  church  text  characters  being 
char  and  with  just  sufficient  ornameBtatipn  to  produce  a  pleasing 
artistic  effect.  The  address  was  encircled  l>y  two  wreaths  of  Taema- 
nian  flowers  and  berries,  painted  in  water  colours  by  Miss  A.  Hall 
and  Miss  V.  Hall.  Altogether  it  forms  a  work  of  art,  and  reflects 
great  credit  on  the  artists ;  particularly  so  is  this  the  case  with  the 
binding,  which  was  executed  by  Mr.  T.  Young  (Messrs.  J.  Walch  and 
Sons),  The  rug  was  akilfoUy  made  of  picked  black  opoaaum  skina  of 
extra  aiae,  lined  with  blue  cloth,  and  noade  by  Mis.  Paget,  furrier^ 
Mmrray-street. 

The  whole  of  the  arrangements  in  connection  with  the  meeting  wer^ 
aUy  carried  put  under  the  direction  of  the  secretary  (Mr.  A.  Morton). 

THS  FBBSIDENT*S  ADDSESS. 

HisExcellenovSir  Robert  G.  C.  Hamilton,  K.C.B.,  LL.D.,  deUvarad' 
tha  following  addiMs  :— 

Fellows  of  the  Royal  Society  of  Taemania,— 

During  ths  Session,  which  closej  this  evening,  eii^ht  meetings  have 
been  held,  and  twenty-two  papera  have  been  read.  The  number  of 
Fellows  cf  the  Society  has  been  increased  by  12,  and  the  number  of 
Oferrssponding  Membera  by  eight.  The  Society  haa  sustained  a  loss  by 
the  death  of  Cspjtain  Shortt^  R.K.j  who  for  10  years  held  the  post  ot 
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^Society  with  many  TaliiAble  nolei.  Ue  wm  a  rq^vlar  attendaat  atiMir 
■iMtiiiga  and  look  part  m  oar  discuntom,  although  the  hour  at  whioh 
\»  made  his  evening  obeervations  necessitated  his  leaviag  geoeiallF 
l>efore  they  were  over.  He  was  an  accurate  and  careful  observer,  and 
his  sound  oomraoB  sense  in  deaUog  with  his  obeervatiena  rendered  then 
ni  mnoh  practical  use. 

The  papers  aubnaitted  to  the  Sooiety  this  session  have  been  of  om- 
••iderabls  interest  and  value.  Mr.  J.  Shirley,  one  of  our  corresponding 
snemberi,  furnished  a  list  of  the  known  Lichens  of  Tasmania,  and  the 
Rev.  F.  R.  M.  Wilson,  F.L.S.,  ef  Victoria,  another  of  our  oorrespnud- 
ing  members,  submitted  a  paper  on  '*  The  Climate  of  Eaetem  Tasmssila, 
indicated  by  its  Lichen  Flora."  Mr.  A.  T.  Urqabart  famished  notei 
^*On  seme  TflsSMuian  Spiders,"  and  Mr.  A.  Morton  ''On  some  Ta»» 
<Mmian  Insects,  Thyrmelean  Sp.  and  a  Cicadia."  Mr.  T.  Stephens^ 
M.A.,  read  "  Some  Notes  on  a  Specimen  of  Orthoceratite  from  the 
Silarian  Limesteae  atJEUilton,  in  the  Mersey  District."  Professor  Aaff 
*TMe,  F.Cr.S.,  who  will  be  the  next  President  of  the  Austrakstaii 
Association  for  the  Advancement  of  Soieuoe,  famished  a  psper  on  the 
^aas^catory  portion  and  synonyms  of  the  EaetoTuella  JRufilabri», 
Colonel  Legge  submitted  some  notes  "  Oq  the  Occurrence  of  eoae 
Auetralian  Craoes,  ArdiidcB,  in  Tasmsnia ;"  ''On  the  Destruction  of 
Mutton  Birds  in  the  Straits  Islands ;"  "  Note  on  Voracity  of  the  Ke^ 
X^sh;"  and  "On  a  Tasmaaian  Aoanthisi  {Bush  Tit)."  Mr.  G.  Ml 
Thomson,  F.L.S.,  of  New  Zealand,  a  corresponding  member,  fumislied 
mnae  "  Notei  on  Tasmanian  Cruataoea,  with  desaription  of  a  New 
Species;"  and  Mr.  J.  R.  MoClymont,  M.A.,  some  rcm\rk«  conocmioK 
^various  mein«of  onoonraging  the  study  of  Natural  History  in  Tasmania." 
31r.  A.  J.  Taylor,  F  L..S.,  laid  before  us  some  "  Notes  on  the  Squar^- 
«at  System'of  Timbering  in  Mining  at  Zeehan  and  Dondas,"  and  **Oa 
.the  use  of  the  Woomera,  or  Throwstioks,  by  the  Aborigines  of  Tas- 
vonoia."  Mr.  A.  B.  Biggs  submitted  some  ''iiemarlu  on  Sir  Robert 
Ball's  paper  resd  at  the  Hobart  meeting  of  the  Auttralasian  Soienoe 
Association,  entitled  "The  Astronomical  Exfrfanation  of  a  Glaoial 
Period."  From  Mr.  H.  0.  Rcssell,  F.R.8.,  Government  Astronomer  tif 
I^ew  South  Wales,  we  had  a  most  interesting  and  valuable  pupsr 
**On  the  Proposed  Leake  School  of  Practical  Astronomy,"  in  wbtdi 
Im  recooimended  that  the  Leake  bequest  of  £10,000  should  be  ha^cKled 
-n^er  to  the  Tssmsnian  University*  who  should  establish  a  school  e€ 
«atfonomy,  and  an  observatory,  to  be  called  the  Leake  Observatory. 
This  proposal  is  now  before  the  Council  of  the  University,  and  it  m 
t*  be  hoped  that  the  trustees  of  the  bequest  and  the  university  auth«- 
lities  will  see  theit  way  to  carry  out  Mr.  Russell's  suggestion.  I 
tbiBk  we  all  agree  with  him  when  he  says,  "  It  seems  to  me  most  fitting 
that  the  colony  in  which  this  noble  bequest  was  made  should  be  the  first 
%9  take  up  and  to  benefit  by  its  provisions."  At  our  first  meetiog  this 
isea^ion  we  had  a  P3iper  from  Mr.  W.  £.  Shoobridge  ou  *'  Tasmaniaii 
Apples  in  London."  In  this  ioteresting  pipar,  which  gave  rise  to  « 
|(ood  deal  of  discussion,  Mr.  Shoobridge  deals  with  the  effect  of  eoU, 
irrigation,  and  climatic  conditions  in  the  production  of  applef ,  and  with 
the  beet  means  of  securing  that  they  reach  the  Eogliflin  market  in  a 
perfect  conditioo.  An  industry  of  this  sort,  is  always  subject  nfe 
«tnrtiog  to  severe  checks  from  a  want  of  knowledge  as  to  the  eondittoMi 
fOinst  soitable  to  its  primer  development,  snd  careful  and  aocurata 
observation  in  every  detail  are  essential  before  such  knowledge  osn  be 
Attained.  But  these  difficulties  will  be  overcome^  and,  in  my  view» 
there  is  a  great  future  for  this  industry,  whioh  will  in  time  become  uu 
.•table  an  industry  as  is  tfanit  of  Australian  frozen  meat,  and  I  believe  It 
.will  be  a  souroe  oif  much  wealth  to  Tasmania  in  f  ntore.  3'o>night  we 
Im/we  had  the  pleeeure  of  listsniag  to  an  fntereiting  psper,  by  tftt^ 
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lA.  Rhya-Jonet,  on  the  Elgin  Marbles  in  the  Britith  Maacnm,  illos- 
tr»ted  by  views  shown  to  us  by  means  of  limelight. 

I  have  DOW  referred  to  all  the  papers  which  have  been  laid  before 
QS  this  session,  with  the  exception  of  those  bearins  on  social  and  economio 
matters.  These  are,  "  Notes  on  the  Natural  Limits  to  Occupation  on 
the  Land,"  by  Mr.  R.  M.  Johnstoo,  F.L.S.;  **  Artificial  Obstmctiona 
to  the  Occupation  of  the  Land,"  by  Mr.  A.  J.  Ogilvy  ;  *'  What  are  the 
Conditions  which  determine  the  Just  and  Equitable  Repreaeotation  of 
the  People?"  by  Mr.  R.  M.  Johnston  ;  and  *<  Trades  Unionism  as  a 
Factor  in  Social  Evolution/'  by  Mr.  A.  J.  Taylor.  The  attentioa 
which  is  now  being  given  on  all  sides  to  social  and  economic  sabjecta 
baa  thtts  left  its  mark  upon  the  work  of  our  Society  for  1892,  and  the 
papers  enumerated  above,  and  the  discussions  arising  upon  them,  form 
«  marked  feature  in  this  year's  proceedings.  While  on  the  one  hand  I 
myself  should  be  very  sorry  to  see  the  Royal  Society  of  Tasmania 
ao  far  depart  from  the  original  intention  of  its  founders  as  to  develop 
into  more  or  less  of  a  debating  society  on  social  and  eoonomio  snbjecte,. 
on  the  other,  to  exclude  a  ditcussion  of  such  subjects  from  a  scientific 
standpoint  would,  in  my  viei»,  be  the  greatest  mistake  this  Society 
oould  n\ake.  As  I  vent.ured  to  say  in  my  inaugural  addrets  to  the- 
Anstralasian  Association  for  the  Advancement  of  Science,  whieh  met 
in  this  city  in  January  of  this  year  :  ''There  never  was  a  time  in  the- 
biatory  of  the  world  when  there  was  a  greater  necessity  than  there  is 
now  for  a  wider  and  clearer  conception  of  economio  truths,  for 
problems  of  the  greatest  import  are  pressing  for  solution.  While,  on 
the  one  band,  no  adjustment  of  these  problems  based  upon  selfish* 
ness  and  individual  aggrandisement,  or  which  does  not  recognise  dtUie» 
as  well  as  rights,  can  or  ought  to  stand  ;  on  the  other,  tnere  is  no  small 
danger  that  an  unwise  acceptance  of  some  of  the  more  sdvanced  of 
what  are  commonly  called  socialistic  views  might  lead  to  the  motives 
of  human  energy  and  of  human  exertion  being  so  lessened  ss  mate- 
rially to  interfere  with  the  progress  and  advaneement  of  the  human 
race.  I  am  not  one  of  t  hose  who  apprehend  catastrophe  arising  in  the 
Inevitable  development  of  a  new  industrial  and  social  system,  but  if 
catastrophe  does  arise,  it  will  arise  from  want  of  knowledge,  and  net.  as 
seme  fear,  from  the  prevalence  of  any  spirit  of  anarchy.  A  wider 
and  sounder  knowledge  of  economic  truths  will,  however,  in  my 
bumble  judgment,  in  process  of  time,  lead  not  only  to  a  satisfactory 
solution  of  present  social  difficulties,  but  will  tend  to  develop  oondi- 
tions  under  which  culture  will  be  brought  more  within  the  reach  of 
alL"  Boldiog  these  views,  as  I  do,  most  strongly,  I  should  deeply 
regret  if  this  Society,  which  is  the  centre  of  scientific  life  in  Tasmania, 
should  ever  discourage  the  discussion  of  tuch  subjects  at  its  meetings, 
provided,  of  course,  that  these  discuisions  are  conducted  in  a  scientmo 
spirit. 

But  while  I  consider  that  the  fullest  use  of  the  meetings  of  this 
Society  should  be  made  for  the  discussion  of  this  branch  of  science,  I 
am  very  anxious  that  the  original  intention  of  its  founders  should  be 
carried  out  even  more  fully  than  it  is  at  present.  That  was^  ss  yoa 
know,  to  encoursge  investigation  ioto  the  plant  and  animal  life  of  Tas* 
mania,  and  to  obtain,  as  far  as  possible,  faithful  and  trustworthy  records 
of  the  interesting  forms  and  laws  under  which  mineral,  plant,  and 
Tegetable  existences  exhibit  themsalves  in  Tasmania.  With  this  view 
I  strongly  commend  to  the  Society  the  plan  proposed  some  time  ago 
to  the  members,  by  Mr.  A.  J.  Ogilvy,  for  mapping  oat  the  country 
iioto  districts,  and  appointing  an  honorary  representative  of  the 
Society  in  esch.  I  believe  something  has  siready  been  done  in  tbis 
direction,  but  I  strongly  advise  the  Society  to  carry  it  out  systemati* 
cally.  If  a  representative  of  the  Society  were  appointed  in  each  dis- 
trict^  the  xesidents  in  snch  distiiot  would  know  whom  to  approach  witk 
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mnythiog  of  intereat,  and  from  this  repreaentative  the  Royal  Society 
would  receive  reports.  Mach  ateful  information  would  thus  be  gained 
wUch  might  otherwise  be  lost. 

At  one  of  our  meetings  Mr.  Leonard  Rodwsy  called  attention  to  the 
necessity  which  exists  for  a  complete  handbook  of  the  botany  of  Tas- 
mania, and  he  is  now  actively  eogaged  in  ccmpilisg  such  a  work.  It 
ia  much  needed,  for  the  only  two  comprehensive  works  which  exist  on 
the  subject,  viz  ,  Hooker's  great  work,  ■*  Flora  Tasmanise,"  and  *' Flora 
Anstraliensis, "  by  Baron  von  Mueller  and  O.  Bentham,  which  in- 
cludes the  ivhole  Flora  of  Aostralia,  are  far  beyond  the  means  of  many 
of  our  botanical  stadents  and  collectors.  I  need  not  say  that  Mr. 
-Rod way's  praiseworthy  and  useful  work  has  the  hearty  sympathy  and 
anpport  of  our  Society. 

As  I  have  now  held  the  office  of  President  of  this  Society  since  1887, 
and  as  this  is  the  last  occasion  on  which  I  shall  have  the  privilege  of 
mddressing  you,  I  will  briefly  place  before  you  what  our  tale  of  work 
haa  been  for  this  period.  We  have  had  127  papers  read  before  the 
Society  ;  of  these  there  were  14  in  Astronomy,  five  in  Chemistry  and 
Mineralogy,  20  io  Geology  aod  Palseontology,  58  In  Biology  and 
Botany,  13  in  G.eography,  and  16  in  Economic  and  Social  Science  and 
Statiatica,  and  the  paper  we  have  heard  this  evening  on  the  £Igin 
Marbles.  Looking  back  over  these  six  seaaions,  I  think  a  good  deal  of 
work  haa  been  done  in  them,  and  that  there  haa  been  no  falliog  off  in  the 
health  and  vigour  of  the  Society.  I  should  have  likeo,  had  time  per- 
mitted, to  have  referred  »peciall^  to  some  of  this  work,  but  as  I 
have  possed  it  in  review  already  w  my  annual  addresses  to  you  at  the 
close  of  each  sea sioo,  it  perhaps  is  scaroeiy  necessary  that  1  should  go 
over  the  same  ground  ^gain.  I  deaire,  however,  this  evening  to  invite 
your  attention  to  some  directions,  outside  of  our  own  operations,  but 
interestiog  to  us  aa  a  Society,  in  which  progress  has  been  made  while  I 
hare  been  your  President.  During  that  time  the  building  in  which  we 
BOW  are  bas  been  extended  by  the  addition  of  a  new  wing.  The  founda- 
tion atone  of  this  addition  was  laid  by  that  good  friend  of  the  Museum 
and  of  the  Koyal  Society,  Dr.  Ajinew,  on  December  23,  1886,  aod  I  had 
the  privilege  of  declaring  it  open  on  May  22,  1889.  Tbia  inoreaae  in 
apace  haa  been  of  the  greateat  use,  not  only  in  enabling  a  better  disposal 
of  objects  of  intercat  to  be  made  for  exhibition,  but  also  for  the 
accommodation  of  the  rapidly  growing  additions  to  the  Museum  collec- 
tion which,  without  an  increase  of  apace,  could  not  have  been  exhibited 
at  aU.  But  the  great  feature  of  the  new  wing  was  that  it  provided  an 
Art  Gallery.    Many  valuable  worka  of  art  have  been  placed  in  this 

fallery  on  loan,  and  a  oonaiderable  number  of  valuable  presentations 
ave  recently  been  made  to  it.  Among  tbem,  I  would  refer  to  a  water- 
colour  scene  in  Italy,  presented  by  Sir  Lambert  Dobson  ;  an  oil  paint- 
ing, by  E.  J.  Poynter,  K.A.;  and  a  water-colour  by  E.  M.  Wimperis, 
presented  by  Miss  Ada  Wilson  ;  and  a  aeries  of  landscapts,  depicting 
the  scenery  of  the  Western  Highlands  of  Tasmania,  by  our  celebrated 
local  artist,  Mr.  W.  C.  Piguenit,  presented  by  the  Government.  A 
large  number  of  students  avail  themselves  of  the  privilege  of  copying 
the  worse  of  art  exhibited  in  the  gallery,  and  there  can  be  no  question 
that  a  taste  and  love  for  art  is  being  generated  in  our  midst,  which,  as 
time  g^oes  on,  must  infuse  some  strain  of  its  elevating  and  refining  in* 
flaence  into  the  national  character  of  the  future.  Merely  to  stroll 
throush  the  gallery  and  lookatita  woiks  of  art  has  an  elevating  and 
refining  tendency,  and  I  am  glad  to  know  that  the  attec dance,  both  at 
the  Art  Gallery  and  the  Maeeum  is  steadily  increasing.  The  Curator 
informs  me  that  it  now  amounts  to  about  1,000  a  week.  It  is  not  only 
in  Hobart  that  progreas  has  been  msde  in  this  direction.  At  Laun- 
oeston,  also,  a  new  Museum  and  Art  Gallery  have  bten  established, 
■which  1  bad  the  privilege  of  declaring  open  on  29th  April,  1891.    Ibis 
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midertokioiE  !■  aa  yet  only  in  ito  iofaacy.  bnft  it  it  progrtning  raoafc 
faotorily.    It  already  hat  a  large  dally  •Uendance,  and  »  fnlfiU  U 
the  North  of  the  Island  the  Bame  f  uncUoni  thafe  the  flobaii  Mi 
and  Art  Gallery  are  f olfiUing  for  the  South. 

.  In  technical  ednoation,  a  matter  in  which  we,  ae  a  Society, 
greatly  latereeted,  immeDae  atrides  have  been  made  daring  the  time  I 
have  been  yonr  Preaident.  There  are  technical  aohoole  now  in  operation 
in  Hobirt,  in  Laoncestoo,  and  eveo  in  aome  of  the  smaller  towne  in  tlba 
island,  and  I  uoderatend  that  the  fine  Technical  i^ohool  buildiog  in 
Hohart,  of  which  I  Uid  the  foondation -atone  eo  recently  as  July  10^ 
1889,  has  now  so  large  an  attendance  that  its  aecommodat  on  is  aerionaly 
taxed.  A  aeparate  department  has  been  formed  to  deal  with  agriooK 
tural  education,  and  we  have  now  an  .Agricaltural  Council  ditsemlnatiait 
knowledge  reapectins  agriculture  in  all  its  branchee,  a  function  wUoh 
the  expeiience  of  this  Society  shows  to  be  ao  neceasiry  for  the  progre« 
and  well-being  of  this  dominant  industry.  The  poasibilities  of  expan- 
sion in  this  industry  are  great,  bat  an  essential  condition  of  sook 
«xpan»i"n,  in  profitable  directions,  is  a  wider  knowledge  of  the  lawn 
which  Nature  has  established,  and  of  their  operation  and  applicatiea 
to  our  needs.  Such  knowledge  it  ia  the  main  function  of  the  Agri- 
oultural  Council  to  diaaemioate  in  our  midat,  and'ita  work  in  uiift 
direction  has  the  heartiest  sympathy  of  our  Society. 

During  the  same  period,  to^,  tie  University  cf  Tssmania  has  been 
founded,  and  although  it  ia  early  yet  to  speak  of  what  it  h«a  done,  Ik 
has  ffreat  dayi  before  it.  The  geotlemeu  charged  with  its  adminis- 
tration seem  to  me  to  b4  going  the  rl^^bt  way  to  work.  They  are  fnily 
alive  to  the  fact  that  you  must  walk  before  you  can  run,  and  that  yon 
do  not  rrquire  a  mioiature  Oxford  or  Cambridge  in  Tasmsnia.  Tbej 
know  that  aoience  teaching  muat  occupy  a  more  prominent  place  in  their 
curriculum  than  it  doea  in  the  curriculum  of  thtse  ancient  seats  of  learn- 
ing, and  they  will  not  be  deterred  from  utilising  their  Uoiveraity  t* 
Tneet  the  wants  of  the  commuoicy  by  any  consideration  that  in  M 
doiotr  they  may  bn  departiog  aomewhAt  from  the  functions  of  the 
old  Uolver«iiies  at  Home.  But  I  am  gUd  to  see  iodications  of  a  de- 
tertuioation  on  their  part  that  their  standard  ahall  be  high.  In  this 
they  are  right  and  wise.  The  time  mu«t  come  when  Hobart  will  be  a 
great  educational  centre  of  a  united  Australia,  an^  the  higher  tha 
standard  in  Tasmauia  is  known  to  be,  the  ao  ner  will  ita  Universitgf 
attract  the  youth  from  the  other  colonies,  who  will  get  at  its  seat  of 
learniug  an  education  and  training  at  leaafe  equal  to  that  their  own 
Universities  afforH,  while  at  the  same  time  they  will  be  laying  in  n 
store  of  health  and  vigour,  which,  in  the  battle  of  life,  is  seeond  only  in 
importance  to  education  itself. 

In  additiuu  to  all  these  new  agencies  working  steadily  and  ooa*> 
tinuously  in  the  direction  of  educational  progress,  two  events  have 
occurred  during  my  term  of  office  wboss  ionuence  has  been  strongly 
in  the  same  direction.  I  refer  to  the  Exhibition  at  Launoeston,  s« 
successfully  managed,  which  mu»t  have  bad  a  great  effect  in  open- 
ing and  enlarging  the  miods  of  the  many  thousands  of  our  people  who 
viaited  it,  and  to  the  meeting  of  the  Auatralaaian  Assrciation  for  the 
Advanoferoent  of  Science,  held  in  this  ciiy  in  January  last.  I  can 
see  throughout  the  country  evidence  of  the  healthy  stimulus  caused  hf 
that  gathering,  and  it  is  to  me  personally,  having  had  the  honour  of 
being  ita  president,  a  matter  of  the  utmost  aatisfactioa  that  the  meeting 
was  an  undoubted  success.  Dut  ot  this  meetiog  sprang  the  Australa- 
sian Home  Rcadiog  Union,  which  I  believe  will,  in  conjunction  with 
f>ur  numerouB  literary  and  debatiug  societies,  exercise  a  continuous,  and^ 
I  hope,  an  ever-increaaing  infiueoce  in  developing  a  taste  for  instrnctivn 
reading  among  oar  people,  and  in  directing  home  study  to  definite  eadiu 
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The  advjoiocmMit  all  roaod  duriog  the  time  I  have  been  here  haa  been 
▼erjr  marked.  Living  near  the  Domain,  as  I  do,  I  am  struck  by  the 
improvemenU  oonetantly  belog  made  in  it,  still  more  bcaatlfying  that 
beantif  al  park.  Tke  means  of  aoeess  to  objects  of  interest  in  the  neigh- 
b>urbood  of  the  city  have  been  greatly  improved.  Onlv  two  years  ago 
a  stranger  might  easily  have  lo«t  his  way  in  goicg  up  Meant  Welliog- 
too,  a  jonmey  which  every  stranger  should  make.  Kow  there  is  an 
excellent  track  right  to  the  summit,  from  ^hich,  as  we  all  know,  a 
f^lorious  view  is  to  be  had.  When  I  came  to  Tasmania  I  h«d  to  land 
from  my  steamer  in  a  tender.  Kow  the  largest  stramshipe  afloat  lie 
alongside  of  our  wharves,  ^t  that  time  if  I  wanted  to  telegrspb  to 
England  I  had  to  pay  9s.  lid.  a  word.  Now  it  is  less  than  half  that 
amoant.  Then  %  letter  Home  cost  6d.  for  postage ;  now  the  cost  is 
Sid. 

fiat  when  I  have  been  indnli^iog  in  this  vein  in  conversation  lately, 
I  have  not  nnfreqnently  been  met  by  the  rejoinder,  "True,  there  haa 
been  great  advancement,  but  all  that  has  come  to  an  end,  and  the 
oounCry  is  in  a  more  depressed  ttate  than  it  has  ever  been  before.*'  I 
ahoald  be  the  last  to  malie  Ughc  of  the  present  finanoial  difficulties  <d 
the  country.  That  a  small  community  like  ours  should  have  to  pay 
upwards  of  £900.000  a  year,  or  about  £2  a  head  for  every  man, 
woman,  andohild  in  the  island,  outside  of  our  borders,  fcr  interest  of 
money  borrowed,  at  a  t<ime  when  our  induitries,  out  ojf  the  profits  of 
which  alone  this  payment  can  be  made,  are  in  a  depressed  condition,  is 
a  sericms  matter.  But  I  see  lights  through  tbo  darknefts.  ^our 
natural  resources  are  great,  and  your  productions  must  and  can  be  in- 
creased. Yon  have  recently  pass«d  through  a  period  of  most  unhealthy 
speculation  in  mines,  and  are  snfferiog  from  its  inevitable  ciUapae. 
The  '*basce>to-be-rich**  which  such  a  time  necessarily  induces  is,  how- 
ever, DOW  being  replaced  by  that  honest  industry  which  alone  cin  make 
a  courtry  really  prosperous.  In  a  time  of  speculative  excitement  it  is 
true  that  certain  individuals  may  be  enriched  by  the  transfer  of  wealth 
from  other  individuals,  who  of  course  are  so  much  the  poorer,  but  the 
actual  total  production  of  wealth  in  the  conntry  is  not  iocressed  by 
such  transfer.  On  the  contrary,  there  is  a  diminution  of  it,  for  the 
inevitable  result  of  gambling  in  stocks  and  shares  is  that  the  energies 
of  so  many  of  the  p<^ople  are  directed  into  nonproductive,  instead  of 
into  productive,  channels.  Industries  which  yield  a  safe  and  certain, 
though  a  moderate,  return  for  the  labour  expended  upon  them  lan- 
guish, or  are  put  on  one  side  altogether,  while  those  who  ou^^ht  to  be 
steadily  developing  the  country's  resources,  snd  in  this  way  securing 
their  own  comfort  and  happiness,  as  well  as  the  prosperity  of  their  country, 
are  deluding  themselves  by  the  vain  hope  that  by  means  of  soms  lucky 
hit  or  fortunate  sperulative  adventure  they  may  relieve  themselves  of 
the  necessity  of  honest  hard  work  in  securing  a  livelihood.  Wbem 
one  succeeds  in  this  hope  hundreds  fail,  jet  still  the  spirit  of  gamblingr 
keeps  the  hope  alive,  so  long  as  speculation  is  rife  in  a  country,  and 
the  loter  of  to-day  may  look  forward  to  being  a  winner  to-morrow. 
All  this  is  now  happily  being  changed,  but  the  change  is  not  being 
effected  without  seriuus  loss  to  the  community,  aggravated  and  inten- 
sified by  the  disastrous  failure  of  a  trusted  local  bank,  the  Bank  of  Van 
Biemen's  Land,  whose  shameful  mismanagement  has  caused  widespread 
suffering  ruin  to  many  in  our  midst  ;  a  suffeiiofi  and  a  ruin  of  which 
the  end  has  by  no  means  yet  been  reached.  Still  there  sre  prosp?cts  of 
better  times  before  us.  It  is  true  that  the  wealth  of  the  ountry,  judged 
by  the  present  selling  prices  of  the  land  aod  by  the  market  quotations 
of  varioua  securities  and  undertakings,  has  fallen  enormously,  but  our 
resources  aie  just  what  they  were.  The  real  wealth  is  with  us  all  the 
same,  and  the  bone  and  sinew  to  make  it  available  aod  to  put  it  into 
a  marketable  shape.  I  hsve  already  referred  to  the  possibilities  of  ezpan- 
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sion  in  yoar  fruit  trade,  and  in  yoor  acriciiltural  indtiitries  generally^ 
But  the  mineral  wealth  of  Tasmania  will,  I  feel  confident,  be  a  most 
important  factor  in  rentoriog  her  prosperity.  It  u  most  cheeriog  to 
note  that  dariog  a  period  of  almost  unexampled  depression,  not  only 
is  the  output  from  our  mines  iocressiDg,  but  much  of  the  increase  u 
coming  from  new  districts  altogether.  With  the  restoration  of  confi- 
dence  brighter  times  must  come.  I  mnst  not  be  understood  as  implying 
that  the  periods  of  prosperity  and  depression  of  any  particular  oountry 
sre  wholly  dependent  upon  what  passes  in  that  country,  for  the  ramifi- 
cations of  commerce  are  world-wide.  There  is  no  doubt  in  my  mind 
that  the  collapse  of  Baring  Brothers,  who  had,  I  believe,  very  little 
direct  Australian  connection,  was  a  powerful  iactor  in  bringing  about 
the  general  depression  from  which  we,  in  common  with  many  other 
parts  of  the  world,  are  at  present  suflferiog,  and  is  it  quite  conceivable 
that  the  first  movement  in  the  direction  of  prosperous  times  for  us  may 
come  from  the  other  side  of  tbe  globe,  liven  as  I  write  this  address,  a 
new  light  is  arising  out  of  the  darkness,  which  can  be  dimly  seen 
across  the  broad  Pacific.  The  altered  policy  of  Americ*,  of  which  we 
are  now  being  daily  informed  by  cable,  give^  as  good  grounds  for  hoping 
that  at  no  distant  time  a  reduction  will  be  made  in  the  duties  charged 
on  wool  and  tin  whioh  the  United  States  take  from  us,  and  that  thus 
the  demand  for  these  staple  productions  of  Tasmania  will  be  largely 
Increased.  Then,  sgain,  we  are  all  looking  forward  to  a  federation  of 
these  colonies.  Many  regard  this  as  distant.  I  believe  it  to  be  near. 
But  near  or  distant  when  it  does  cone  it  will  be  an  enormous  benefit 
to  Tasmania,  and  by  affording  increased  outlets  for  our  products  wiU 
so  add  to  our  prosperity  that  our  national  debt  will  sit  much  more 
lightly  than  it  now  does  on  our  shoulders. 

In  conclusion,  it  is  not  only  the  material  prosperity  of  a  country 
which  is  benefited  and  advanUiged  bv  the  operations  of  a  Society  like 
this,  and  by  the  other  educational  ionuences  to  which  I  have  referred. 
Such  aeeneies  also  have  a  direct  tendency  towards  the  moral  elevation 
of  the  community.  They  instil  in  us  a  love  of  truth,  for  truth's  sake, 
and  perhaps  insensibly,  bat  none  the  less  surely,  thev  raise  our  standard 
of  political,  commercial,  and  social  morality.  1  wish  all  these  agencies 
in  this  country  God-speed.  And  now  I  must  bid  you  all  farewell.  I 
thank  ihe  Fellows  of  this  Society  for  their  unvarying  personal  kind- 
ness and  consideration  towards  myself.  I  thank  you,  Mr.  Barnard, 
for  the  support,  as  Vice-President,  you  have  always  given  me.  I 
thank  the  secretary,  Mr.  Morton,  for  the  excellence  of  his  arrangements 
in  all  matters  connected  with  our  meetings,  and  with  the  work  of  the 
Society  generally,  and  for  redocttg  to  a  minimum  the  more  or  less 
formal  work  of  the  President.  I  thank  Mr.  Johnston  for  the  assistance 
he  has  always  so  readily  rendered  me,  not  alone  in  matters  connected 
with  this  Society.  I  congratulate  Tasmania  on  having  a  nran  of  Mr. 
Johnston's  genius  in  her  community,  whose  splendid  work  on  her 
ffeology  reflects  credit  alike  on  the  author  and  on  the  country  to  which 
he  belongs ;  and  1  congratulate  this  Society  on  having,  as  one  of  its 
members,  a  man  of  Mr.  Johnston's  power  and  knowledge,  able  and  willing 
to  render  you  yeoman  service.  It  will  always  be  a  source  of  satisfaction 
to  me  that  I  have  had  the  privilege  of  filling  for  so  long  a  time  the  office 
of  your  President,  and  I  will  carry  hack  with  me  to  the  Old  Country 
few  associations  more  pleasant  than  those  connected  with  the  Koyal 
Society  of  Tasmania. 
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(Ibylacinna  oynocephalaii),  Caflcas  (rhalan- 

gisfea  macalata),  ana  Phasooffale  (Pascogale 

calnra),  ooUectod    by    H.B^S.    Challenger 

daring  the  years  1873-1876;  with  anacconnt 

of  t¥e  Comparative  Anatomy  of  the  Intrinsic 

Mnscles  and  Ifferves  of  the  Mammalian  Pes., 

by  Dr.   D.    J.    Canningham,  Ph>fessor  of 

Anatomy  fai  the  Royal  College  of  SargeonSf 

DaUio. 

TeL  VL  1.  Report  on  the  Aotinlaria, 
dredged  by  H.M.S.  Challenger  dariog  the 
year  1873-1876,  by  Professor  Richard  Hert- 
wig.  n.  Report  on  the  Tanicata,  oollected 
dazing  the  Toysge  of  H.M.S.  Challenger 
daring  the  years  1873-1876.  Aacidisd 
SimpScfls.  By  VTilliam  A.  Herdman,  D.Sc. 
F.L.S..  F.RJS.,£.,  Professor  of  Katand 
History  m  the  UniTersity  College,  Liverpool. 

VoL  TTL  I.  Report  on  the  Anatomy  of 
the  Spheniscid«,  oolleoted  by  H.M.S.  Chal- 
lenger doring  the  years  1873-1876,  by 
Morrison  Watson,  M.D.,  F.R.S  ,  E.,  Profes- 
sor of  Anatooay  in  the  Owens  College,  Man- 
chester. II.  Ueport  on  the  Pelagic  Heimp- 
tera,  ooOeeted  by  H.M.S.  Challenger  daring 
the  years  187^-1876,  by  F.  Buchanan  White, 
M. D.,  F.L.S.  in.  Report  on  the  Hydroida, 
dredged  by  H.M.S.  Challenger  daring  the 

Smn  1873-1876,  first  part,  Plnmolajridie,  by 
.  J.  Allman,  LL.D.,  P.R.8.,  S.L.,  and  £., 
M.B.LA.,V.P.L  S.,  etc.  I^.  Report  en  the 
Specimens  of  the  Oenos  Orbitolites  eoUeoted 
by  H.H.a  Challenger  daring  the  y^ars  1873- 
1876tp  Inr  W.  B.  Carpenter,  C.B.,  M.D., 
UUD.,  FJLS.,  P.L.S.,  F.Q.S^9  Cmreapu 
Memb.  Jjut^  France,  ete. 


Vol.  VIIL  L  Rsport  on  tbe  Copspoda 
o/btslned  by  H.M.S.  Challenger  dmiogihe 
years  1873-1876,  by  George  fiMewardsoB 
Brady,  M.D.,  F.R.S.,  F.L.B.  IZ.  Report 
on  the  Ciiloarea  dredged  by  H.M.9.  Cmal- 
Isnger  daring  the  years  1878-1876,  by  K. 
Polejaefi;  RwA,  of  the  University  of  Odtssa. 
m.  Report  on  the  Cirripedia  ooHeotedW 
fi.M.S.  Challenger  daring  the  years  18T3- 
1876,  Systematic  Part,  by  Dr.  P.  P.  a 
Hoek,  Member  of  the  Royal  Academy  (tf 
Science  of  the  Netherlands. 

YoL  IX.  Text.  Report  on  the  Fora- 
minifera,  dredged  by  H.M.6.  Challengmr 
daring  the  yean  18731876.  By  Henr/s, 
Brady,  F.R.S.,  F.L.S.,  F.G.S.,  etc.  voL 
IX.    Plates. 

VoL  X.  L  Report  on  the  Kadibranohiat* 
oolleoted  by  H.M.S.  Challenger  daring  tho 
years  1873-1876.  By  Dr.  Rudolph  Bergh, 
physician  of  the  Qeneral  Hospital  of  Copen- 
hagen. II.  Report  on  the  Myzostomlda  col* 
lected  daring  the  voyage  of  H.M.S.  Chal- 
lenoer  daring  the  years  1878-1876.  By  Dr. 
L.  V  on  Graff,  Professor  of  Zoology  in  the 
College  of  Forestry,  Aschaibnbnrg,  Ba- 
varia. III.  Report  on  the  Oirripedia« 
oollected  by  H.M.S.  Challenger  daring  the 
years  1873-1876.  AnatomlcJ  Pftrt  bv  Dr. 
P.  P.  C.  Hoek,  member  ol  the  ftoyal 
Academy  of  Science  of  the  Netherlands. 
IV.  Renort  on  the  Hnman  Skeletons,  ool« 
looted  anring  the  voyage  of  tbe  H.M  S. 
Challenger  bi  the  years  1873-1876.  The 
Crania,  oy  William  ramer,  M.B,  LL.D.» 
F.R.S.,  S.L.,and  £.  Professor  of  Anatomy  in 
tbe  University,  Foreign  Member  of  the 
Anthropological  Society  of  Paris.     V.  Re* 

S9rt  on  the  Polyioa,  collected  by  H.M.S. 
hallenger  daring  the  years  1873-1876.  The 
Cheilostomata,  by  George  Bask,  F.R.S., 
y.P.L.S.,  etc. 

Vol.  XL  I.  Report  on  the  Keratosa  col-' 
lected  by  H.M.S.  Challenger  daring  the 
vears  1873-1876,  by  N.  Polejaeff,  R.A.,  of 
the  University  of  Odessa,  II.  Report  on 
the  Crinoidea  collected  daring  the  Voyage  of 
H.M.S.  Challenger  daring  the  years  1873- 
1876,  the  Stalked  Crlnoids,  by  P.  Herbert 
Carpenter,  DSc,  Assistant  Master  at  Eton 
College,  m.  Report  on  the  Isopoda  col* 
lected  by  H.M.S.  Ghallenffer  daring  the 
years  1873-1876,  the  Genns  Serolis,  by 
Frank  Evers  Beddard,  M.A.  (Oxon.), 
F.R.S.,]BL,  F.R.M.S.,  F.Z.S.f  M.B.O.U., 
Prosector  Of  the  Zoological  Society  of 
London 

VoL  XIL  Report  on  the  Annelida  Folyr 
obata,  collected  by  H.M.S.  Cfaallengsr 
aaring  the  jean  1873-1876/by  WUliam  C 
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Molntoih,  M.D.,  L.R.C.8mB.,  LL.D., 
F.R.8.,S.L.  and  E.,  F.L.S.,  C.M.Z.S.,  Soo. 
PayohoL  Par.  Soo.  Honor,  eto.,  Profenor  of 
Nataral  History  in  the  Uni?enity  of  St 
Andrew!. 

Vol.  XnL  I.  Report  on  the  Lamelli- 
branohiata,  ooUected  oy  H.M.S.  GhallenKer 
during  the  years  1873-1876,  by  Edgar  A. 
Smith,  F.Z.S.,  Assistant  in  the  Zoological 
Department  of  the  British  Masean.  IL 
Report  on  the  Oephyrea,  collected  by 
H.Ai.8.  Challenger  daring  the  years  1873- 
1876,  by  Dr.  Emu  Selenka,  Professor  in  tbe 
Uniyersity  of  Erlaagen.  IIL  Report  on  the 
Schizopoda,  collected  by  H.  M.S.  Challenger 
during  the  years  1873-1876,  by  Professor 
G.  0.  Sars,  of  the  University  of  Christiana. 

Vol-XIV.  I  Report  on  the  Tuincata  col- 
lected daring  the  Toyage  of  H.M.S.  Chal- 
lenger daring  the  years  1873-1876.  Part  U. 
AsoidflB  Composites.  By  Wm.  A.  Herdman, 
D.Sc,  F,L.8.,  F.R.S.,E.,  Professor  of 
Natural  History  in  Dniveraity  College, 
LiverpooL  II.  Report  on  the  flolothurioidn, 
dredged  by  H.M.S.  Challenger  daring  the 
years  18731876.  Part  IL  By  Hjalmar 
Th^L 

Vol.  XV.  L  Report  on  the  Marseniadas 
collected  by  H.M.S.  Challenffer  during  the 
years  1873-1876.  By  Rudolph  Bergh, 
physician  to  the  General  Hospital  of 
Copenhagen.  II.  Rtport  on  the  Sca- 
phopoda  and  Gasteropoda,  collected  by 
M.M.S.  Challenger  daricg  the  years  1873- 
1876.  By  the  Rev^.  Robert  loog  Watson, 
B.A.,  F.R.S.,E.,  F.L.S.,  F.G.S.,  etc.  Ehren- 
mitglied  des  Naturwissenschaftliohen  Ve- 
reiiu  Ltlneburff,  minister  of  the  Free  Church 
of  Scotland,  CA>rdross.  m.  Report  on  the 
Polyplacophora  collected  by  H.M.8.  Chal- 
lenger during  the  years  1873-1876.  By 
Alfied  C.  Haddon,  M.A.,  M.R.I.A.,  Pro- 
fessor of  Zoology,  Royal  College  of  Science, 
Dublin. 

Vol.  XVI.  I.  Report  on  the  Cephalo- 
poda, collected  by  H.M.S.  Challenger  dur- 
ing the  years  1873-1876,  by  William  Evans 
Hoyle,  M.A.  Ozon.,  M.R.C.S.,  Naturallrt 
on  the  Editorial  Staff  of  the  Challenser 
Reports.  II.  Report  on  the  Stomatopoda, 
collected  by  H.M.S.  Challenger  during  years 
1873-1876,  by  W.  K.  Brooks,  Associate 
]^fes8or  of  Zoology  and  Director  of  the 
Marine  Laboratory  of  the  John  Hopkins  Uni- 
versity, Baltimore,  U.S.  A.  m.  Report  on 
the  Reef  Corals,  collected  by  H.M.S  Chal- 
lenger during  the  years  1873-1876,  by  John 
I.  Qoelob,  B.Sc,  Lond.,  late  AssiitanI 
British  Mnseum,  Curator  of  the  British 
Guiana  Maaeum,  George  Town,  Demerara. 


IV.  Report  on  the  Human  Crania  and  otber 
Bones  of  Skeletons,  collected  during  the 
voyage  of  the  H.M.S  Challenger  in  the 
years  1873-1876,  Second  Part,  by  Sir  WUliam 
Turner,  Knt.,  M.B.,  LLbD.,  F.R.S.,  S.L. 
and  E.  Professor  of  Anatomy  in  the  Uni- 
versity of  Edinburgh,  Foreisn  Member  of 
the  Anthropological  Society  (n  Paris. 

VoLXVlL  I  Report  on  the  lopoda 
collected  by  H.M.S.  Challenger  during  the 

J  ears  1873-1876 ;  second  psrt  By  Frank 
Ivans  Beddard,  M.A.,  Oxon.,  F.R.S.,B., 
F.Z.S.,  Prosector  of  the  Zoological  Society  of 
London.  II.  Report  on  we  Braohyura 
ooUected  by  H.M.S.  Challenger  daring  tbe 
years  1873-1876.  By  Edward  J.  Mien. 
F.Z.S.,  F.L.S.,  of  the  British  (Natural 
History)  Museum.  III.  Report  on  the 
Polvioa  collected  by  H.M.S.  Challenger 
daring  the  years  1873-1876  ;  second  part. 
By  Georfl^e  Busk,  F.R.8.,  V.F.L.S. 

Vol.  XVUI.  Report  on  the  Radiolarta 
oollected  by  H.M.S.  Challenger  during  the 

?ears  1873-1876,  by  Ernst  Haeckel,  M.D., 
h.D.,  Professor  of  Zoology  in  the  Univer- 
nty  of  Jena,  first  part.  Pornloea  Spnmellaria 
and  Acantharia.  VoL  XViiL  Keport  on 
the  padiolaria  collected  by  H.M  S.  Uhallen- 

fer  during  the  years  1873-1876,  by  Ernst 
[aeckel,  M.D.,  Ph.D.,  Professor  of  Zoology 
in  the  University  of  Jena,  second  part,  Oscu- 
loaa  (Nassellaria  and  Phieodaria).  -VoL 
XVIII.  Report  on  the  Radiotaria  collected 
by  H.M.S.  Challenger  during  the  years  1873- 
1876,  by  Ernst  Haeckel,  M.D.,  Ph.D., 
Profesaor  of  Zoology  in  the  University  of 
Jena.   Plates. 

Vol.  XIX.  I.  Report  on  the  Nemertea 
collected  byH.M.S.  Challenger  during  the 
years  1873-1876,  by  Dr.  A.  A.  W.  Hubrecht, 
LL.D.,  C.M.Z.S,  Professor  of  Zoology  in 
the  University  of  Utrecht.  IL  Report  on 
the  Cumacea  collected  by  H.M.S.  Challen- 
ger during  the  years  187d-1876,  by  Professor 
G.  0.  Sars,  of  the  University  of  Christiana, 
III.  Report  on  the  Phyllocaridf  collected 
by  H.M.S.  Challenger  during  the  years 
1873-1876,  by  Professor  G.  0.  Sars,  of  the 
Univerdty  of  Christiana.  IV.  Roport  on 
tiie  Pteropoda  collected  by  H.  M.S.  Challen- 

fer  daring  the  years  1873-76,   first  part,    by 
'aul  Pelseueer,  D.Sc,  Brassels. 
VoL  XX.    I.  Report  on  the   Monaonida 
oollected  by  B.M.S.  Challenger  during  the 

J  ears  1873-1876,  by  Stuart  O.  Ridley, 
I.  A.,  F.L.S.,  late  assisUnt  in  the  Zoological 
Depirtmeat  of  the  British  Maaeum,  and 
Arthur  Dendy,  B.Sc.,  F.L.S.,  assistant  in 
the  Zoological  Department  of  the  British 
Museum.    IL  Report  on  the  Mysostomida 
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(sjipleme&t),  ooUooted  by H.  M.S.  ChAnenger 
^gthe  yean  1873-1876,  by  Dr.  L.  Yon 
6nff,  Profesior  in  the  Univenitjr  of  Groz, 
itttria.  nL  Report  on  CepiiAlodiflciui 
Dnieealophoi,  a  new  type  of  the  Polyzoa, 
pKured  on  the  voyage  of  H.M.S. 
Ciiilknger  daring  the  years  1873-1876,  hj 
WQliam  C.  Melntoeh,  M.D.,  LL.D.,  F.R.S., 
rt&t  Pr(if«8ior  in   the   UniTordty  of  St. 

Vol  XXL  Report  on  the  Hezaotinellida 
eoDeeted by  H.M.8.  Challenger  doringthe 
yean  1873-1876,  by  Dr.  P.  E.  Schalze,  Tro- 
iaor  of  ZooUm^  in  the  Univenity  of  Ber- 
k  Plates.  YoL  XXL  Report  on  the 
Bmetinellida  eolleeted  by  fi.M.S.  Chal- 
bger  doring  the  yean  1873-1876,  by 
Br.  F.  £.  Sohnlze,  ProfeHor  of  Zooloicy  in 
tltt  UniTemtv  of  Berlin.    Text. 

Vol  XXEl  Report  on  the  Deep  Sea 
f^  ooUeoted  by  H.M.S.  Challenger 
dviog  the  years  1873-1876,  by  Albert 
^aahtt,  M.A.,  M.D.,  Ph.D.,  P.R.S. 
£^of  the  Department  of  Zoology  in  the 
Bridih  Hoseam. 

Vol  XXm.,  I.  Report  on  the  Pteropoda 

coQ«^  by  H.M.a  Challenger  daring  the 

ywB  1873-1876.  Part  11.  The  Thecosomata, 

Of  Pud  Pelaeneer,    D.Sc,    firuaaela.    II. 

Mport  on  the  Pteropoda  collected  by  H.11.8. 

WW    daring    the    years    1873-1871. 

^  m.   Anatomy,    by    Panl   Pelseneer, 

D.Sc,BrQuelfl.  IlL  Report  on  the  Hydroida 

«u«ted  by  H.M.S.  Challenger  danng  the 

yam  1873-1876.       Part    U.    Tubularinie, 

^^^''TiDorphinsB,  Campannlarine,  Sertnlarins, 

udThaUmqphora,  by  Professor  G.  J.  All- 

ntt,  SLU,  liL.D.,  F.K.C.S.,I.,  F.R.S.,  S.L. 

»i  S.M.R.I.A.,C.M.Z.S.,Mem.  Roy.Danish 

Aod.  ScL,  etc.    IV.  Report  on  the  Entosoa 

collected  by  H.M.S.  Challenger  during  the 

yew  1873-1876,  by  Dr.   0.  von  Ldnstow,  of 

uottbgoi,    V.  Report  on  the  Heteropoda 

^"^^^  by  H.M.S.  Challenger  daring  the 

?««"  1873-1876,  by  Edgar  A.  Smith,  F.^.8., 

^^t  in  the  Zoological  Department  of  the 

^tiibUnaenm. 

Vol  XXIY.  PUtes,  report  on  the 
^PfKtt  liaomra,  dredged  by  H.M.S. 
^^i^«Dger  daring  the  years  1873-1876,  by 
^- Spenw  Bate,  F.R.S.,  etc. 

«/«•   XXIV.     Text,     Report     on    the 

^^  Macrara,   dredged   by   H.M.S. 

^^gw  daring  the  years  1873-1876,  by 

\8DeoB8Bate,  F.R.8.,eto. 
Vol  XXV.    Report  on  the   Tetraotinel- 

^  ooUeeted  by  H.M.S.  Challenger  daring 

rJ«n  1873-1876.    1^  W.  J.  SoTlas,  M.  A.. 

ij^;U*D.,  Dublin,  Professor  of  Geology 

*«^aiKnaogy  IB  the  University  of  DnblCi, 


late  Fellow  of  St  John's  College,  Cambridge. 

VoL  XXVL  L  Report  on  the  Crinoidea 
ooUeoted  during  the  voyage  of  H.M.S.  Chal- 
lenger daring  the  years  1873-1876.  Part 
IL  The  ComatnUs.  By  P.  H.  Carpenteri 
D.Se.,  F.R.S.,  F.L.S.,  Assistant  Master  at 
Eton  College.  IL  Report  on  the  Seals  col- 
leoted  daring  the  voyage  of  H.M.8.  Chal- 
lenser  in  the  yean  1878-1876.  By  Sir 
William  Tamer,  Knt.,  M.B..  I4L.D., 
F.R.S.,  and  S.L.Y.B.,  Professor  of  Anatomy 
in  the  Univenity  of  Edinburgh,  Member  A 
the  General  Medioal  ConnoiL  III.  Report 
on  the  Aotioiaria  dredged  by  H.M.S.  Chal- 
lenger daring  the  years  1873-1876.  (Sapple- 
ment.)    By  Frofeisor  Richard  Hertwig. 

VoL  XXVII.  L  Report  on  the  Anomnra 
ooUeoted  by  H.M.S.  Challenger  during  the 
years  1873-1876,  by  Professor  J.  R.  Hender- 
son, M.B.,  F.L.S.  n.  Report  on  the  Ana- 
tomy of  the  Deep-Sea  Mollusoa  collected  by 
H.M.S.  ChaUenger  during  the  years  1873- 
1876,  by  Professor  Panl  Pelseneer,  D.Sa 
(BrusseUy.  m.  Report  on  Phoronis  Buskii, 
N.Sp.,  dredged  by  E[.M.S.  ChaUenger,  1873- 
1876,  by  Professor  W.  C.  Molntosh,  M.D.t 
LL.D.,  F.R.S.,  etc.  IV.  Report  on  the 
Tunicata  collected  by  fi.M.S.  ChaUenger 
daring  the  years  1873-1876,  Part  III.,  by 
Professor  W.  A.  Herdman,  D.Sa,  F.L.S.9 
F  R.S  E 

'  Vol.  XXV^ni.  Report  on  the  Siphono- 
phore  collected  by H.M.S.  Challenger  durixig 
the  years  1873-1876.  By  Ernst  Haeoke^ 
M.D.,  Ph.D.,  Hon.  F.R.S.,E.,  etc..  Pro- 
fessor of  Zoology  in  the  University  of  Jena. 

Vol.  XIX.  Report  on  the  Amphipoda 
ooUeoted  by  H.M.S.  Challenger  during  the 
year  1873-1876.  By  Rev.  Thomas  R.  R. 
Stebbing,  M.A.    Plates. 

Vol.  XXIX.  Text  first  half.  Report  on 
the  Amphipoda  collected  by  H.M.S.  Chal- 
lenger daring  the  years  1873-1876.  By  Rev. 
Thomas  R.  R.  Stebbing,  M.A. 

Vol.  XXIX.  Text  second  half.  Report 
on  the  Amphipoda  coUectedby  H.M.S.  Chal- 
lenger dnringthe  years  1873-1876.  By  Rev. 
Thomas  R.  R.  Stebbing,  M.A. 

Vol.  XXX.  PUtes,  report  on  the  Aster- 
oidea  collected  by  Bl.M.S.  Challenger 
daring  the  years  1873-1876,  by  W.  Percy 
Sladen,  F.L.S.,  etc.    VoL  XXX.  Text,  re- 

S9rt  on  the  Asteroidea  collected  by  H.M.S. 
haUenger  during  the  years  1873*1876,  by 
W.  Perey  Sladeo,  F.L.S.,  etc. 

Vol.  XXXI.  I.  Report  on  the  Aloyonaria 
collected  by  H.M.S.  ChaUenger  during  the 
years  1873-1876,  by  Professor  E.  Percival 
Wright,  M.D.,  etc.,  and  Professor  Th. 
Stader,  M.D.    II.  Report  on  the  Pelagic 
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FiahM  oolleoted  bj  H.M.a  ChalkiigAff 
ddnng  Ui0  yean  1^73-1876^  liy  Albert 
QoAther,  M.A.,  M.D.,  Ph.D.»  F.E.8.» 
keeper  ol  the  0ep«rtment  of  2Soolo^  in  the 
Britiih  Muae^m.  III.  Eeport  ob  the 
Polvzoa  ooHeoted  by  9. U.S.  Challenger 
dnnng  the  years  1873-1876^  by  Arthur  A» 
Watere,  F.LS.,  F.0.8. 

Vol.  XXXII.     I.  Report  on  the  Anti- 

Satharia  oolleoted  by  H.M.S.  ChaUen|{er 
ariDgtfaeyear«1873-187(^»by  Geo.  Brook^ 
F.L.&t  F.I(.S..B.  II.  Sttfyplemeatary  Re- 
port on  the  Aloyonarla  oolleoted  by  H.M.8. 
Challenger  daring  the  yeara  1873-1876,  by 
FrofeiiorTh.  StQder,M.D.  III.  Reportonthe 
Deep-Sea  Keratoea  oolleoted  br  H.U.S. 
Challenger  daring  the  years  1878-1876,  by 
Profeaeor  KmitHaeokel,  M.D.,  Fh.D.,  floa. 

Narratire  Vol.  I.  Ffavt  Part  and  Second 
Fart.  NarratiTe  ol  the  emiee  of  H.M.8. 
Challenger,  with  a  general  acoonnt  of  the 
Mdentiflo  reoolts  of  the  Expedition,  My 
Stair-Commander  T.  H.  Tizard,  R.N.  ;  Pro« 
feesor  H.  N.  Moaeley,  F.R.S. ;  Mr.  J.  7. 
Bnohanan.  M.A. ;  and  Mr.  John  Mnrray, 
Ph.D.a  memben  ot  the  Bxpedition. 

Karrati?e  Vol.  11.  Magnetioal  Obeefra- 
idons  made  daring  the  voyage  bv  Sir 
Firederidc  Erane,  K.O.B.,  F.R.S.,  Hydro- 
grapher. 

Narratire  Vol.  L.  Second  Part  Karra- 
Wre  of  the  Cralae  Of  H.M.S.  Challenger, 
with  a  general  aoooant  of  the  Scientiflo 
Beenlts  of  ^he  Etpedition,  by  Staffs-Com- 
mander T.  H.  Tizard,  R.N.,  Profeaeor  H.  N. 
Moeeler,  F.R.S.,  Mr.  O.T.  Bacbanan,  M.A., 
and  Bir.  John  Murray,  Ph.D.,  memben  of 
the  Bxpedition.  Partly  illoatrated  by  Dr. 
J.  J.  Wild,  artiat  to  the  Expedition. 

Vol.  IT.  L  Memorandam  on  the  Mag- 
netioal Obaervationa  made  durinic  the 
voyage,  by  Sir  Frederick  Erana,  K.C.B., 
F.R.S.,  Hydrographer.  11.  Magnetieal 
Inatruotidna,  1872,  addenda  to  Magnetioal 
InBtraotiona  of  1872.  lH.  Abatraot  ol 
Magnetioal  Obeervationa  during  the  voyage^ 
rV.  Abatraot  of  Magnetieal  Obeervations 
made  at  land  atatiooa,  prefaced  with  de- 
scriptive references  to  the  poaitiona  (obser- 
vatfon  spots)  of  the  inatrumente.  v.  Ab< 
straots  of  Variations  of  the  Compass  observed 
4t  Sea.  VI.  Abstract  of  Observations  with 
Wox  C0ltapua69.  VII.  Memorandum  ol  the 
Meteorological  Obeervationa  made  during 
the   v(^^,  by   Staff*Cdmttaander  Tizar(L 

g.K.      Till.  Abatraot    of    MeteorelogicJ 
bacirvatioitts,    appendix    A-*The  PreasoM 


Brrora  of  the  Challenger'e  Tbermometens 
l^  Professor  P.  Gk  tait,  M. A.,  Sec  R.8.,£.« 
Irofessor  of  Katnral  Philosophy  In  tho 
iTnivernty  ol  Edinburgh.  Appendix  B-— 
On  the  Petroloinr  ol  St.  Paul's  Rocks 
(Atlantic),  by  PrMesaor  A.  Renard,  F.aS. 

Physwa  and  Chemistry,  Vol.  I.    L  Re- 
port on  Researches  into  the  Composition  «f 
Ocean   Water,  oolleoted  by  H.M.&  Chal. 
longer  during  the  yeara  1873-1876.  by  Pro- 
leaaor  William  Dittmar^  F.R.8.    £L  Report 
on  the   Specific   Gravity    ol     Samples    ol 
Ocean  Water,  obeerved  on   board  H.M.S. 
Challenger  during  the  yeara  1873-1876,  by 
t.    Y.    Buchanan,    Esq.,    M.A.,  F.&.S.,^. 
IIL  Report  on  the  DeepSea  XemDeraturo 
ObservatioBB  ol   Ocean  Waters,   taken   by 
the    offioera    of    the    en>edition      dnriiig 
the     yeara   1873-1876.     Vol.  IL     L    Re- 
port   on   some   of   the     Physical    Proper- 
ties  of    Fresh    Water    and    Sea    Water, 
by  Professor  P.    G     Tait    IT.  Report  on 
Atmospheric  Circulation,  based  on  the  ob- 
servations made  on   board    H.M.S.    Chal- 
lenger during  the  yeara  1873-1876,  and  other 
MeteorologiMl  Observations,  by  Alexander 
Buchan,  M.A.,  LL.D.    IIL  Report  oa  the 
Magnetioal    Resulto   obUined    by    H.l!i£.S. 
Challenger  during  the  yean  1873-1876.  by 
Staff-Commander    £.     W.     Creek,    R.N^ 
F.R.S.    IV.  Report  on  the  Rook  Specimem 
Collected   on   Oceanic  Islands   during   the 
Voyage  of   Q.M.8.  Challenger  during     the 
yeara  1873-1876,  by  Professor  A.  Renard, 
LL.D..     M.D.,   F.G.S.,     Hon.  F.R.S.,E., 
etc.,  of  the  Univeraity  of  Ghent,  Belgiom. 

Botanv,  Vol.  I.^.  Report  on  present 
state  of  knowledge  of  various  Insular  Floras, 
being  an  introduction  to  the  first  sart  of  the 
Botany  of  the  Challenger  Exneaitioo.  By 
William  Rotting  Hemaley,  A.L.S.  IL  Re- 
port on  the  Botany  of  the  Bermadaa  and 
varioua  other  islands  of  the  Atlantic  and 
Southern  Ocean.  Fint  part.  Bv  Willktm 
Betting  Hemsley,  A.L.S*  UL  Report  on 
the  Botany  of  the  Bermudaa  and  varioaa 
other  islands  of  the  Atlantic  and  Southern 
Ocean.  Second  part.  By  WOliam  Botting 
Hemsley,  A.L.S.  IV.  Report  on  the  Bots^ny 
of  Juan  Fernandez,  the  South- Baatern 
Moluccas,  and  the  Admiralty  Islands.  'By 
WUliam  Botting  Hemaley,  A.L.S.  Vol.  II. 
—Report  on  the  DiatonuMie«e,  oolleoted  by 
H.'M.S.    Challenger  during  the  yeara  1879« 

1876.  By  Conte  Abate,  FnMceaooCastraoauie- 
degli  Antelminelli,  Rome* 

YoL  n.    Botany.    Report  oo  the  Diato* 
maoe».    By  Coate  Franoeseo  -fiaitrwnan<a 
dei^  AntelmineUL    (PUtea.) 


NOTEB  ON  THE  NATURAL  TflSLTS  TO  OCCUPATION 

ON  THE  LAND. 

Bt  JEL  M.   JoHVSToVy  F.L.S. 

The  number  of  persons  that  maj  be  employed  upon  the 
land  Taries  with  the  oountrj,  with  the  form  of  oulti^ation, 
and  with  the  degree  of  civilisation.  Bat  whatever  the  civili- 
sation may  be,  there  are  natural  limits  to  occupation  on  the 
land  which  bar  the  introduction  of  more  than  a  certain 
number.  The  natural  conditions  which  principally  determine 
these  limits  are:--(A.)  The  total  extent  of  land  surface  of 
the  particular  country,  (b.)  The  degree  of  fertility  and  the 
extent  of  land  open  to  hunting  wild  animals,  or  gathering 
natural  vegetable  roots  or  fruits ;  cultivation  for  pasturage 
only ;  cultivation  for  either  crops  or  pasturage,  (o.)  Know* 
led^  and  capital  as  factors  in  determining  and  employing 
the  best  methods  for  extracting  the  greatest   amount  of 

C>duce  from  a  definite  area,  (n.)  The  absolute  number  of 
nds  necessary  to  cultivate  a  given  area  in  any  form,  beyond 
which  limit  human  labour  is  wasted  in  fruitless  effort  or  in 
positive  idleness,  (b.)  The  proportion  of  cultivable  area 
already  occupied.  If,  in  addition,  we  employ  the  indices 
m,  e,  and  n  as  indicating  maximum,  medium,  and  minimum 
of  each  condition,  we  may  express  by  simple  formulsB  the 
eonditions  which  determine  the  largest  (D™)  and  smallest 
(D^)  number  of  hands  which  caA  find  occupation  on  the  land ; 
always  assuming  that  their  time  is  wholly  occupied  within 
the  field  of  their  own  division  of  labour. 

We  are  now  able  to  express  definitely  the  conditions  which 
determine  the  maximum  (D™),  medium^  and  minimum  (D°) 
number  of  hands  that  it  would  be  necessary  to  employ  upon 
the  land  according  to  the  existing  conditions  under  which 
agricultural  and  pastoral  pursuits  are  carried  on  in  the 
United  Kingdom. 

The  Maximum  number  of  hands  employed  upon  the  land 
eould  only  occur  under  the  following  conditions : — 

A"  X  B*   X  C"  =  D" 

The  Minimum  number  could  alone  be  employed  under  the 
opposite  of  this  condition,  viz.: — 

A«  X  B»  X  C"  =  D» 

But  it  never  liappens  that  a  country  as  a  whole  can  devote 
all  its  eultivable  lands  to  one  form  of  cultivation^  say,  crops 

A 
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from  tilled  lands.    The  following   proportions  show  what 
obtains  in  five  great  countries  in  Europe : — 


PbOPOBTIOK  PBaCBKTAGl^  TOTAL    AlUBA  IN   CuLTIYATION. 


— 

Tillage. 

Pas- 
turage. 

All  culti. 
vated. 

Hands   per 
100  acres  in 
cultdTation. 

United  Kingdom  ... 

France        

Russia 

Oermanj 

Belgium     

43-56 
86-96 
39-23 
58-40 
82-46 

56-44 
13-04 
60-77 
41-60 
17-66 

100-00 
100-00 
10000 
100-00 
100-00 

5-38 

7-17 

7-88 

12-19 

17-91 

Five  Countries 

1 

53-79 

46-21 

100-00 

8-22 

From  this  analysis  we  can  perceive  that  there  is  a  variation 
in  the  hands  emplopred  per  100  acres,  ranging  between  5*38 
per  cent,  in  the  United  Kingdom  to  17-91  in  iBelgium.  The 
tilled  lands  requiring  a  larger  proportion  of  hands,  account 
for  the  larger  number  employed  per  100  acres  in  some 
countries ;  but  against  this  must  be  placed  the  reduction  in 
the  hands  employed,  effected  by  the  introduction  of  machinery 
and  improved  methods  of  culture — when  all  other  things  are 
equal.  The  space  limit  to  occupation  on  the  land,  however, 
can  only  affect  countries  that  are  already  densely  populated 
and  whose  land  area  relatively  is  limited.  Let  us,  therefore, 
Mply  ihia  method  to  a  particular  country,  say,  the  United 
Kingdom,  for  the  purpose  of  ascertaining  :— 

1.  The  maximum  number  of  hands  that  could  find  employ- 
ment upon  the  land,  supposing  it  was  conceivable  to  bring  the 
total  area  into  cultivation. 

2.  The  maximum  number  that  could  find  employment  on 
the  more  probable  supposition  that  only  75  per  cent,  of  the 
area  could  possibly  be  utilised. 

3.  The  number  of  years  in  which  the  full  limit  would  be 
reached  supposing  it  conceivable  to  cultivate  the  whole  area 
of  the  country  including  sites  of  dwellings  in  towns,  villages, 
and  cities,  and  lake  and  mountain  areas. 

4.  The  number  of  years  in  which  the  full  limit  would  be 
reached,  supposing  it  probable  that  no  more  than  75  per 
<»nt.  of  the  total  area  could  hb  brought  under  ctfttivation. 
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Then  let  A=Total  area  in  acres  =  77*80  million  acres. 

H=Tlie  number  of  hands  required  to  cultiyate 
each  JOG  acres  according  to  existing 
conditions=5'85  hands*  , 

B=Ayerage  natural  rate  of  increase  of  Bural 
Population =sa7  1-25  per  year. 

C=The  actual  area  already  in  cultivation  in 
(1840)  =43-80  million  acres. 

N=The  number  of  hands  already  employed  in 
1840  in  cultivating  the  land  =  8-400 
million  hands. 

K*= Ditto  ditto  in  1881=2*561  million  hands. 
The  answers  to  queries  1, 2, 3,  and  4  would  be  as  follows : — 

ijueiy  (1.)    /.  -j^  =   X    or    max.    number   of  hands    or 


75  A\ 


=Ans.  (1) =4*162  millions. 

(2.)    .*.  ^  100  /  X  H  =  Y  or  max.  number  of  handn, 

•   or  =  Ans.  (2)  =  3*122  millions. 


100 


^ .         log.X-log.N_log. 4162000 -  log.  3'400'000 
^"^'^     ••        loff.  B       "  loe  1*25  ' 


log 


(4.) 


=  16-28  years  or  year  1856. 

(    /.log.Y-log.N'^     log.  3'122*000-log.2*561'00Q 

log  K        —  log.  1*25 

=  15*94  years,  or  year  1896. 

/. log.X-log.N    log.  4162000-log.  2*561*000 
log.  B       ^  log.  1 25 

=  39*09  years,  or  year  1929. 

It  has  thus  been  demonstrated  that  the  ordinary  growth 
by  natural  increase  of  the  agricultural  population  of  the 
United  Kingdom  of  1841  (if  migration  was  preveuted  by 
placing  them  on  the  land  still  uncultivated)  would  fully 
stock  the  whole  of  its  land  area  of  every  description  in  16*28 
years  later;  that  is  in  the  year  1856,  or  86  years  ago. 
Starting  with  the  agricultural  population  of  1881,  the  same 
rate  of  natiiral  increase,  under  similar  conditions,  would  fully 
stock  75  per  cent,  of  its  land  surface  in  the  year  1896,  or  four 
years  hence;  and  even  if  we  conceive  what  is  impossible, 
that  its  total  area  was  open  to  cultivation,  this  same  natural 
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increase  would  fully  stock  land  occupations  in  the  year  1920. 
It  is  clear,  thereiore,  that  employment  on  the  land  in  the 
United  Elngdom  is  bound  in  within  veiy  narrow  limits  bj 
space— one  of  the  most  formidable  of  all  natural  limits — 
and  no  alteration  in  the  rate  of  remuneration  of  the  agricul- 
tural labourer,  nor  improvement  in  his  condition,  can 
affect  this  limit  in  the  slightest  degree.  But  in  addi- 
tion to  the  space  limit,  the  number  of  hands  necessary 
to  cultivate  a  given  area,  or  produce  a  definite  quantity 
of  produce,  there  is  a  gradually  contracting  limit  brought 
about  by  natural  forces,  such  as  steam,  electricity,  and 
improvements  in  labour-saving  machinery.  Thus  the  same 
area  in  1881  was  cultivated  in  a  higher  degree,  and 
with  better  results,  than  in  1841,  with  a  reduction  in 
the  hands  employed  equivalent  to  31*06  per  cent.  Since 
1841  the  added  force  of  steam,  as  an  auxiliary  to  human 
labour  in  the  United  Kingdom  alone,  and  there  utilised  in 
the  transport  of  materials  and  in  various  other  ways,  is  esti- 
mated to  be  equivalent  to  the  manual  force  of  108  millions 
of  workmen,  or  fully  six  times  the  manual  force  of  the  total 
number  of  breadwiuDers  of  the  United  Kingdom  at  the 
present  moment  It  is  not  surprising,  therefore,  thai  agri- 
cultural hands  per  100  acres  should  have  decreased  from 
7'7Q  in  1840  to  5*35  in  the  year  1881 ;  and  that  these  com- 
bined causes  should  of  necessity  "compel  a  regular  stream  of 
migration  from  rural  districts  to  urban  centres  or  to  other 
countries ;  and  so  long  as  a  healthy  condition  exists  in 
rural  districts  (unmistakably  indicated  always  by  a  high  rate 
of  natural  increase)  such  migration  is  inevitable.  According 
to  calculations  made  by  Mr.  Mulhall,  iu  the  United  States 
9,000,000  hands  raise  nearly  half  as  much  grain  as  66,000,000 
hands  in  Europe.  Thus  it  appears  that  for  want  of  imple- 
ments or  proper  machinery  there  is  a  waste  of  labour  in 
Europe  equal  to  48,000,000  of  peasants.  In  other  words, 
one  farm  labourer  iu  the  United  States  is  worth  more  thaji 
three  in  Europe.  This  state  of  affairs  in  Europe,  however,  is 
altering  for  the  better  each  year.  Since  1840,  owing  to 
improvements  in  implements  and  machinery,  tillage  has 
become  more  productive,  and  grain  has  become  cheaper. 
From  the  same  authority  we  learn  that  "  in  1840  each  peasant 
produced  about  75  bushels  of  grain ;  in  1860  the  average 
was  87,  and  in  1887  it  had  risen  to  114 ;  that  is,  two  men 
now  produce  more  grain  than  three  did  in  1840."  From 
these  observations  we  are  able  to  understand  that  a  smaller 
number  of  hands  employed  in  agriculture  is  no  indication  of 
smaller  produce.  Take  the  results  of  two  periods  in  the 
United  Kingdom,  1840  and  1887,  and  we  at  once  perceive 
that  the  tendencies  upon  the  whole  are  beneficial—- not 
injurious. 
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Percentage 

Inoreaaa  or 

— 

1840 

1887 

Decrease  siooe  1840. 

Increase. 

Decrease. 

Totel  popaUtion   UiUioDB  No. 
Agricultiiral  handi        „        „ 

2671 
S'40 

07D6 
2-66 

38-86 

2470 

Ouker  oecapatioDa         „ 

9> 

7-96 

1416 

77-89 

— 

Totel  MToago  imdor 

c(op     ff 

Totel  under  all  forma 

Acres 

221)0 

21-00 

— 

4*65 

of  cnltiTaiioii   ...       ,, 

ft 

43-80 

47-88 

919 

-~ 

Jlgricnltoral    oapitel 

per  hand  », 

e 

579 

883 

64*23 

— 

Afrienltaral     pro- 

dncte  per  hand...       „ 

£ 

65 

97 

49*23 

— 

Agricnltaral      hands 

per    100    acrra  in 

crop... ... 

No. 

15-45 

12-19 

— 

21-10 

Ditto  per  100  acres  in 
totel  enltivation  ... 

No. 

7-76 

5-85 

_ 

31-06 

Wheat  oonmmed  per 

neaci       •••    •••    ..» 

lbs. 

255 

354 

38-82 

— 

Meat  consumed  per 

UvHt «          m  ••            ••• 

lbs. 

87 

100 

26-29 

mm^ 

Price  of  wheat  per  ton 

£ 

16-60 

8-16 

— 

50*90 

Capital  wealth      ...  millions  £ 

4,100 

9,400 

129-30 

— 

Hone-power  of  steam 

need  aa   a  motiTe 

power           ...    ... 

No. 

600,000 

0,200,000 

1,488 

— 

Paupers    per     1,000 

persona 

No. 

57-40 

25-80 

mimm 

55-05 

Nothing  could  more  plainly  reveal  the  general  tendency  of 
modern  agriculture  than  these  figures.  It  shows  clearly,  eo 
far  as  the  United  EjDgdom  is  concerned,  that  progress  in 
improved  modes  of  cultivation  means: — Increased  capital, 
increased  products,  cheaper  food,  increase  of  hands  in  other 
occupations,  and  a  gradual  decrease  in  the  hands  employed  in 
agricultural  pursuits,  associated  with  a  general  decrease  in 
the  amount  of  pauperism.  Employment  upon  the  land, 
therefore,  is  lessened  relatively  by  every  advance  made  in  the 
modes  of  culture,  and  is  blocked  absolutely  so  far  as  many 
populous  countries  are  concerned  by  limits  of  space  available 
for  cultivation  of  any  kind.  Unless,  therefore,  a  country  like 
the  United  Kingdom  takes  a  backward  step  in  moae  of 
cohivating  the  land,  she  cannot,  while  foreign  nroducts  are  of 
necessity  admitted  freely,  place  more  than  5-95  hands  upon 
each  100  acres  in  cultivation.  No  legislation  under  such 
conditions,  made  with  the  view  ci  giving  facilities  for  land 
ownership,  can  affect  the  numbers  that  may  be  employed. 
It  is  conceivable  that  the  lot  of  the  worker  may  b^  such 
means  be  ameliorated  or  improved,  but  legislation  within  a 
insetrade  border  cannot  enlarge  the  field  of  employment  for 
the  agricultnral  labourer.     Nor  under  any  circumstances 
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whaterer  can  legislation  increase  the  number  of  ad^ricultural 
liands  without  loss  and  injury  to  the  people  as  a  whole. 

In  conclusion,  let  me  not  be  supposed  to  indicate  bj  these 
observations  that  the  lessening  numbers  of  persons  employed 
on  the  land  in  such  a  country  as  the  United  Kingdom  is  to 
be  regarded  as  a  matter  to  be  deplored.  On  the  contrary,  I 
regard  it  as  an  index  of  advance  in  civilisation.  If  the 
food  and  raw  products  necessary  for  man's  needs  and  satis- 
factions could  be  miraculously  produced  without  the  agency 
of  a  single  labourer,  mankind  would  be  enriched,  not  im- 
poverished; for  there  would  then  be  so  much  more  labour 
force  available  for  the  creation  of  comforts  and  satisfactions, 
in  such  cheapness  and  abundance,  that  all  men  might 
possess  and  enjoy  them  in  a  degree  now  only  possible  to  a  few 
rich  individuals.  What  is  wanted,  therefore,  in  countries 
passing  through  a  transition  of  the  kind  referred  to  is,  not  to 
place  any  check  upon  free  migration  and  other  movements 
which  now  act  as  safety-valves  to  congested  fields  of  labour, 
but  rather  to  increase  the  facilities  for  transfer  from  those- 
places  and  those  occupations  where  pressure  of  competition 
for  employment  is  greatest.  It  is  the  obstruction  which 
natural  and  artificial  barriers  offer  to  transfer  from  blocked 
areas  and  blocked  occupations  that  causes  the  so-called  con- 
gestion of  labour  in  crowded  centres  of  population,  and  any 
discovery  which  would  remove  such  barriers  would  mark  a 
new  era  in  the  progress  of  civilised  communities. 


DISCUSSION. 

Hon.  N.  J.  BBOWN,  in  speaking  to  the  paper,  said  he  could 
not  presume  to  criticise  the  able  and  interesting  paper  they 
had  just  listened  to.  He  would  like  to  read  it  carefully 
before  making  any  remark  upon  it,  but  as  he  had  been 
invited  to  open  a  discussion  of  it,  he  would  venture  to  express 
one  or  two  ideas  that  had  occurred  to  him  on  the  spur  of  the 
moment.  There  was  just  one  point  which  it  seemed  to  him 
Mr.  Johnston  had  rather  omitted  to  give  prominence  to,  and 
that  was  the  competition  which  a  country  like  Great  Britain,, 
and  he  might  say  other  European  countries  also,  had  to  con- 
tend with^  more  especially  in  recent  years,  by  the  employment 
of  labour  sustained  at  a  very  small  expense  as  compared  with 
the  labour  in  the  countries  he  had  more  especially  dealt 
with.  Any  change  in  the  direction  of  increased  cost  of  pro-- 
duction  of  cereals  abroad  would  surely  increase  the  quantity 
that  could  be  profitably  produced  at  home;  and,  consequently, 
the  number  of  people  employed  in  such  production.  There 
was  no  doubt,  lookmg  at  the  matter  broadly,  that  there  was^ 
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preyalent  a  yery  great  delusion  in  the  minds  of  very  many 
people  who  were  not  acquainted  with  th^  conditions  under 
which  land  was  cultiyated  as  to  the  ext^it  to  which  it  might 
be  profitably  occupied,  and  if  so  far  the  paper  read  would 
haye  the  efEect  of  dissipating  that  illusion,  he  was  quite  siire 
Mr.  Johnston  would  haye  done  good  seryice  not  only  to  this 
community,  but  to  other  communities  also.  There  was  no 
doubt  a  feeling  abroad  which  was  expressed  by  a  prominent 
politician  some  two  or  three  years  ago  that  the  salyation  of 
the  working  population  of  Great  Britain  might  be  worked  out 
by  presenting  each  labourer  with  three  acres  and  a  cow,  and 
he  thought  that  one  object  of  the  paper  was  to  some  extent 
to  remoye  delasions  such  as  that  from  the  popular  mind. 
They  knew  that  in  this  colony  in  past  years  it  had  been  ex- 
ceedingly profitable  for  people  to  take  up  200,  800,  or  400 
acres,  and  deyote  themselyes  exclusively  to  the  cultiyation  of 
grain.  But  other  conditions  had  now  come  in  with  the  culti- 
yation of  the  soil  in  the  other  colonies,  and  therefore  they 
found  a  great  deal  in  what  Mr.  Johnston  had  Baid  which 
eould  be  brought  home  to  themselyes.  One  other  point 
he  would  like  to  mention  in  connection  with  this  subject.  He 
referred  to  the  fact  by  the  increase  of  population  it  is  esti- 
mated by  a  reliable  authority  the  world  required  annually  an 
increase  of  30  millions  of  bushels  of  wheat,  and  as  the  pro- 
duction of  wheat  was  gradually  falling  off,  owing  to  the 
continued  reduction  in  price,  it  was  thought  by  those  com- 
petent to  judge  that  within  the  next  few  years  there  would  be 
a  considerable  increase  in  the  price  of  wheat.  If  that  were 
so,  and  the  calculation  he  had  mentioned  rested  upon  a  solid 
foundation,  it  certainly  must  to  a  yery  considerable  extent 
modify  the  yiews  which  Mr.  Johnston  and  others  took  as  to 
the  prospects  of  the  cultivation  of  land  for  the  production  of 
cereals  even  in  the  United  Kingdom.  He  would  only  add 
that  their  cordial  thanks  were  due  to  Mr.  Johnston  for  intro« 
ducing  the  subject  to  their  notice,  and  for  the  manner  in 
which  he  had  dealt  with  it. 

Mr.  JOHNSTON  pointed  out,  in  reply,  that  what  he  spoke 
about  was  the  natural  limits  to  the  occupation  of  the  land. 
Of  course,  the  space  limit  could  not  apply  to  these  colonies, 
and  he  hoped  it  would  be  yery  long  before  it  could  apply 
here.  It  was  in  England,  and  places  of  a  like  nature,  in 
which  the  space  limit,  as  a  factor,  comes  immediately  into 
operation  in  determining  the  number  of  hands  that  may  be 
employed  on  the  land.  With  regard  to  the  proposals  to  give 
each  agricultural  labourer  a  bit  of  land  to  cultivate  for 
himself,  and  so  augment  his  income  obtained  otherwise  by 
working  for  large  farm  employers,  he  hoped  it  might  ameliorate 
his  condition,  but  he  feared  that  he  could  not  permanently 
retain  this  advantage,  as  the  tendency  of  competition  would 
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make  this  Tory  advantage  a  lever  to  depress  ordinarj  wagee. 

HIS  EXCELLENCY,  in  moving  a  vote  of  thanks  to  the 
gentlemen  who  bad  contributed  papers,  said  he  had  listened 
to  very  many  interesting  papers,  bat  he  did  not  think  he  ever 
listened  to  any  paper  with  such  interest  as  the  one  .delivered 
by  Mr.  Johnston.  It  was  a  subject  he  had  thought  a  good 
deal  on  himself.  He  had  never  heard  or  seen  it  treated  in 
the  same  way  as  Mr.  Johnston  had  done,  and  he  hoped  when 
completed  the  paper  would  have  a  very  wide  circulation 
indeed.  In  an  article  in  a  recent  number  of  the  NindeetUh 
CerUurif,  Mr.  Johnston  referred  to  the  point  slightly;  but 
he  had  dealt  with  it  that  night  in  such  a  strong  way  that  he 
had  really  advanced  the  scientific  basis  of  the  subject  Of 
course,  there  was  a  great  deal  to  be  said  on  the  other  side ; 
but  he  held  that  Mr.  Johnston  had  really  taken  a  step 
forward  in  the  consideration  of  the  subject.  As  regarded 
Mr.  Taylor's  paper,  he  was  sure  they  had  all  listened  to  it 
with  great  interest.  The  explanation  he  had  given  was  very 
clear,  and  he  had  no  doubt  his  object  would  be  fulfilled  if  the 
general  attention  of  the  mining  public  was  directed  both  to 
ike  advantages  and  drawbacks  of  this  description  of  timbering. 
(Applause). 
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WHAT  ABE  THE  CONDITIONS  WHICH  DETERMINE 
THE  JUST  AND  EQUITABLE  BEPKESENTATION 
OP  THE  PEOPLE  ? 

Bt  B.  M.  Johnston,  F.L.S. 
To  secure  a  just  and  equitable  representation  of  the  people 
in  Ptoliament  is  a  matter  which  has  at  all  times  engaged  the 
attention  of  thoughtful,  practical  legislators,  and  of  great 
thinkers.  That  the  idealist  should  be  far  in  advance  of  the 
practical  legislator  is  what  we  must  naturally  expect ;  for  in 
their  ideal  schemes  of  "  The  Best  Form  of  Govemment,"  or 
"  The  Best  Form  of  Bepresentation/'  the  former  maj  easily 
overlook  or  surmount  obstacles  bj  assumptions  which  are  not 
open  to  the  practieal  legislator  who  attempts  to  reduce  any 
ideal  to  practice.  If  knowledge  and  justice  were  synonymous, 
there  would  be  less  difficulty  as  regards  the  attainment  of  an 
ideally  perfect  representation,  for  this  might  be  secured  by 
basing  the  electorate  upon  some  common  fixed  minimum 
standard  of  education.  But  the  practical  legislator  cannot 
entertain  this  dream,  for  his  experience  has  too  well  taught 
him  that  selfishness  and  injustice  are  not  eliminated  by 
greater  intelligence,  nor  is  the  sense  of  justice  necessarily 
absent  where  the  intelligence  is  smaU.  An  education 
standard,  therefore,  only  helps  us  a  very  little  way  towards 
securing  a  basis  for  the  formation  of  a  just  representation  of 
the  people.  Indeed,  another  chapter  in  history  is  no  longer 
necessary  to  us  to  demonstrate  that  the  great  barrier  to 
just  representation  in  the  future  is  immediaie  idf-ifUerestf  not 
iptorance.  Self-interest  is  not  always  base,  in  the  sense  of 
^ing  restricted  to  the  individual,  although  it  Li  always 
distinguished  as  the  centre  of  those  graduated  rings  of 
sympathies  and  interests  which  are  in  greatest  harmony  with 
those  of  the  individual.  These  rings  of  sympathies,  howeverg 
are  themselves  variable  and  complex,  and  sometimes  conflict 
with  each  other. 

The  interests  and  sympathies  which  most  strongly  affect 
all  individuals  in  common  are  approximately  related  to  the 
individual  in  the  foUowinj^  order,  which,  in  a  general  way» 
correspond  with  a  diminution  of  intensity,  viz. : 

Public  IsTXRasiB. 

1.  /  IwmDVAjjB  er  thi  Familt     Invariable,  and  simpls 
I  Oboup.  within  the  Family 

2,  Familt  \  Group. 

Familt.  Fractieally  the  Mme. 


3. Hfad  of  Familt. Ditto,  ditto. 

iLi^«.i        I  Interest ■  variable 

I        Individ  aal. 


X 

X 

Locality 
Interests. 

01 181 
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From  this  analysis  we  perceive  that  an  ideally  just  repre- 
sentation of  the  people  must  be  based  upon  the  family, 
whose  interests  from  a  social  point  of  Tiew  are  in  common, 
and  are  usually  centred  in  one  person,  vtho  by  nature  and 
affection  stands  as  their  natural  guardian  and  representative 
to  the  outer  world.  At  this  stage  the  foe  to  just  represen- 
tation at  a  later  stage  is  rendered  com p»i rati vely  harmless  by 
the  short  range  yet  locally  dominating  altruistic  attributes, 
such  as  the  spontaneous  love,  affection,  friendship,  or  powerful 
sense  of  duty,  always  more  or  less  active,  either  in  subduing 
the  narrower  forms  of  selfishness  within  the  family  group,  or  in 
so  modifying  its  influence  as  to  become  beneficial,  not  harm- 
ful, to  the  family  interest  as  a  whole. 

Any  scheme  of  rej  resentation,  therefore,  which  would  aim 
at  penetrating  the  solidarity  of  the  family  by  proffering 
separate  electoral  rights  to  each  of  its  existing  component 
members  would  do  more  harm  than  good,  for  it  would  destroy 
the  true  foundation  upon  which  good  government  rests, 
Tiz.,  the  altruistic  virtues  evoked  and  fostered  within  the 
family  circle.  The  question  of  Fevnale  Svffrage  is  reduced  to 
a  small  compass  when  considered  from  this  point  of  view. 

The  natural  guardian  of  each  family  is  also,  as  a  rule,  the 
breadwinner,  and  therefore  the  naturally  eZec^c2  representative 
of  the  dependent  wife,  child,  or  relative.  It  is  manifest  also 
that  artificial  representation  should  only  begin  where  natural 
representation  ends,  i.e ,  in  the  natural  representative  of  the 
family.  It  excludes  the  dependants,  not  merely  because  they 
are  females,  or  because  the  male  dependants  are  under  21 
years  of  age,  but  mainly  because  all  such  are  naturally  com- 
prehended in  their  natural  representative — the  householder. 
There  is  no  artificial  determination  of  what  constitutes  a 
householder.  Whatever  natural  condition  exists  which  calls 
one  person  out  to  be  regarded  as  the  bead  of  the  family  group 
suffices — whether  it  be  the  father,  widowed  mother,  older 
brother,  or  elder  sister — so  long  as  such  one  is  regarded  by 
the  family  group  as  the  nominal  head  or  guardian.  The 
natural  unit  of  the  electorate  of  any  population  is  the 
"Householder" — not  ''males  21  years  of  age  and  over." 
The  males  of  a  population,  21  years  of  age  and  over,  as 
such  have  no  natural  right  to  be  singled  out  from 
women  and  children  as  representative  electors  of  the  commu- 
nity other  than  the  savage  one  of  being  the  stronger.  Of 
course  there  are  reasons,  if  not  rights,  why  single  men  of  21 
years  and  over  may  have  some  claim  to  electoral  privileges, 
e.gr,  1.  They  may  not  be  represented  by  any  natural  guardian 
or  householder.  2.  They  may  be  independent  breadwinners, 
and  thus  independently  contribute  to  the  taxation  necessary 
for  the  government  of  the  country.  3.  They  may  specially  he 
drawn  upon  to  defend  the  State  in  the  ease  of  war  or  disturbance 
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io  the  peace  of  the  community.  Bat  the  two  first  reasons  also 
applj  to  all  single  adolt  female  breadwinners,  who  are  neither 
hoaseholders  nor  represented  hj  natural  guardians.  It  is  the 
third  reason  which  alone  gives  a  special  claim  to  single  adult 
nude  breadwinners  who  are  neither  householders  nor  repre- 
sented by  any  natural  guardian.  Still  the  grounds  upon 
which  their  title  to  vote  as  electors  rest  are  much  inferior  to 
householders  who  are  also  natural  guardians  and  representa- 
Hycb  of  the  greater  half  of  the  population.  The  former  are 
units,  which  represent  themselves  alone ;  the  latter  not  only 
lepresent  themselves,  but  also  represent  on  the  average  from 
two  to  three  dependent  persons,  the  support  of  whom  oorre- 
QK>ndingly  increases  the  amount  of  taxation  which  each 
householder  contributes  to  the  support  of  government.  If, 
therefore,  the  single  adult  breadwinner  has  a  legitimate  claim 
to  be  an  elector,  the  householder's  claim  is  at  least  thjee-fold 
greater. 

From  what  has  been  observed  it  is  manifest  that  each 
electoral  district  should  be  represented  in  Parliament  as 
nearly  a^  practicable  in  accordance  with  the  number  of  its 
population  rather  than  with  the  numbers  of  electors,  as  urged 
by  some.  This,  however,  is  a  purely  theoretical  considera- 
tion; for  in  a  general  way  the  electors  of  a  given  district  are 
nearly  in  the  same  proportion  to  all  electors  as  its  population 
is  to  the  total  population.  But  iu  exception£d  cases,  where  it 
is  not  80,  the  population  base  for  equitable  representation 
has  a  much  greater  claim  than  the  electoral  base.  There  are 
other  considerations  why  the  population  quota  is  preferable 
to  the  dector  quota  in  determining  the  representative  value 
of  any  electoral  district.  Many  electors  have  votes  for  more 
than  the  one  district  in  which  the  elector  and  his  family 
resides.  Such  an  one  cannot  be  placed  upon  equality  with 
the  resident  elector  whose  whole  interest,  including  his 
dependants  (non-electors)  are  bound  up  in  the  particular 
district.  The  non-resident  elector  element  in  the  elector  quota, 
therefore,  destroys  its  value,  and  strengthens  the  grounds  upon 
which  representation  by  popukdion  quota  is  sustained.  But 
some  may  still  urge  the  old  fallacious  plea,  Has  property  no  just 
claim  to  representation  ?  So  far  as  the  general  government 
of  anew  country  is  concerned,  the  interests  of  property-holders 
are  quite  as  varied  and  conflicting  as  the  population  interests 
per  se,  and  the  population  of  a  particular  district  has  more 
interests  in  common  with  the  property  interests  within 
its  border  than  have  the  property  interests  of  different 
districts  with  each  other;  e,g.\  The  burning  question  in  young 
Qolonies  is  the  development  of  its  lands  and  industries  rather 
than  incidence  of  taxation,  and  the  aid  of  the  (General 
Government  in  the  construction  of  roads,  bridges,  harbours, 
ndlways,  telegraphs,  etc.,  is  the  rock  upon  which  the  interests 
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of  property,  and  people  alike,  split  up  into  riyal  intereBts. 
The  interests  of  the  locality  in  young  colonies  are  therefora 
upon  the  whole  the  dominating  ones  ;  and  io  these  conflicts 
the  local  interests  of  population  and  properiy  are  in  unisoa 
so  ilEur  as  local  matters  are  concerned,  and  together  they  are 
in  rivalry  with  similarly  combined  interests  of  other  localities. 
Moreover,  it  must  be  borne  in  mind  that  it  is  only  in  matters 
relating  to  Municipal  GoTemment  that  property,  as  such,  has 
a  just  claim  for  special  consideration  in  matters  relating  to 
representation. 

The  whole  of  the  advantages  secured  in  urban  communities 
under  Municipal  Government  may  include  Water  Supply,  Fat- 
mation  and  Bepairs  to  Streets  and  Footpaths,  Sanitation,  Pro* 
tection  to  Persoos  and  Beal  and  Personal  Property,  Parks 
and  Becreation  Grounds,  Street  Lighting,  etc.  The  enjoy- 
ment of  all  such  benefits  may  be  said  to  be  equally  distributed 
to  each  member  of  the  community.  That  is,  no  matter 
whether  any  one  person  of  the  community  pays  little,  much, 
or  none  of  the  taxation  necessary  to  provide  for  moat  of  these 
common  benefits,  each  individual  has  the  enjoyment  of  them 
equally.  It  is  therefore  reasonable  that  some  extra  share  of 
tne  control  and  distribution  of  such  common  advantages 
should  be  placed  in  the  hands  of  those  who  individuaUy  con- 
tribute the  greatest  share  of  the  taxation  necessary  to  provide 
for  them. 

Without  such  a  safeguard  it  is  conceivable  that  the 
luxurious  demands  of  a  majority  who  pay  little  or  nothing 
towards  their  provision  and  maintenance  might,  by  an 
extravagance  which  does  not  touch  their  pockets,  almost  ruin 
the  minority,  who  are  forced  to  defray  the  expenditure. 

Having  touched  upon  three  distinct  considerations  which  are 
somehow  to  be  taken  into  account  (Population,  Electors,  and 
Property)  in  the  determination  of  any  just  and  equitable 
representation  of  the  people,  it  has  been  shown  that  so  fisur  as 
the  functions  delegated  to  a  General  Government  are  con- 
cerned, the  best  form  of  representation  should  be  based  rather 
upon  the  population  quotA  method  than  upon  either  the 
elector  or  property  quota,  or  upon  any  combination  of  these. 
It  is  advantageous,  however,  to  show  that  population  per  u 
is  not  only  theoretically  the  fairer  method,  but  from  the 
nature  of  things  it  fundamentally  determines  the  number  o£ 
electors  as  well  as  the  amount  of  property.  For  whatever 
differences  may  be  shown  by  individual  districts  from  one 
another,  on  the  whole,  the  population  quota  to  the  total 
population  will  yield  for  nearly  all  districte  the  same  repre* 
sentation  as  tlie  elector  quota  does  relative  to  the  total 
number  of  electors,  or  as  the  property  quota  does  relative 
to  the  total  amount  of  proj^erty.  Indeed,  broadly  Bpeakuig» 
the  number  of  the  population  is  not  only  the  fundamental 
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cftiue  or  root  of  the  dimensions  of  the  other  two  categories, 
bat  it  may  be  safelj  taken  as  a  unit  measure  or  index  of 
them.  This  is  significallv  illustrated  by  the  following  con- 
trasts with  respect  to  the  principal  divisiens  of  Tasmania, 
taking  a  oommon  division  (40)  for  determining  the  respective 
quotas : — 
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Practically  the  proportion  per  quota  of  electors  and  popa- 
lation  yield  the  same  result  in  the  detail  representation  for 
each  sub-division ;  and  the  proportion  per  quota  of  property 
is  remarkably  close  upon  the  wnole. 

Nay,  so  far  as  urban  populations  are  coucemed,  the  pro- 
portion  per  quota  yielded  by  Property,  Electors,  and 
Populations  invariably  shows  the  very  closest  correspondenoe> 
thus : — 


'    —                        Absoluw. 

Proportion  per  Quota. 

— 

Property 
Cap.  Value. 

1 

1 

Electors. 
No. 

Popu* 
lation. 

No. 

Property. 

Electors. 

Popu- 
lation. 

|s3 

Hobart     ... 
LaunoestoD 

Both     ... 

Quota   ... 
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Bepbesbntation  of  Localitibb 

Having  disposed  of  the  question  regarding  the  best  method 
to  be  adopted  for  securing  a  just  and  equitable  representa- 
tion of  the  people,  there  is  still  a  most  important  end  to  be 
secured,  viz.,  a  just  and  equitable  representation  for  distinct 
localities.  For  it  may  readily  be  conceived  that,  although 
each  individual  of  a  quota  had  an  equal  voice  in  the  selection 
of  the  Parliamentary  representative,  their  locality  interests^  hj 
the  bad  grouping  of  the  boundaries  or  limits  of  the  electoral 
district,  may  be  so  conflicting  as  to  deprive  the  electors  of 
power  to  give  effect  to  them ;  or,  what  is  the  same,  their 
representative  would  be  so  hampered  by  rival  suggestions, 
destructive  of  each  other  in  regard  to  locality  interests,  that 
he  would  be  powerless  to  take  any  action  in  Parliament  in 
respect  of  either  rival  interest. 

This  is  more  readily  appreciated  when  we  remember  thaz 
each  elector  is  governed  by  at  least  three  primary  interests, 
which  often  conflict  with  each  other  in  respect  to  his  own 
individual  choice,  viz.: — 

1.  Religious,    Moral,    and    Intellectual    Interests    and 

Sympathies. 

2.  Trade  or  Calling,  or  Class  Interests  and  Sympathies. 

3.  Locality  Interests  and  Sympathies. 

4.  Personal  Sympathies. 
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It  may  so  happen  that  during  the  conflict  of  one  election 
his  mind  may  be  dominated  bj  the  first  of  these,  as  in  the 
case  of  the  present  elections  in  Ulster,  i.e.,  by  religious 
sympathies.  At  another  time  class  interests  may  dominate, 
as  whon  the  question  of  the  day  turns  upon  the  relations 
between  Capital  and  Labour.  Again,  if  the  burniog  question 
of  the  day  turns  upon  rival  routes  for  railways,  or  for  the 
fiiir  claims  of  the  district  to  a  share  in  the  expenditure  for 
the  construction  of  roads  or  important  public  works,  the 
locality  interests  of  the  individual  electors  may  for  the  time 
being  become  the  dominant  ones  in  determining  his  action  or 
choice.  The  definition  of  electoral  boundaries,  boweyer 
determined,  and  so  long  as  they  are  fairly  represented  on  the 
basis  of  population,  do  not  involve  serious  difficulties  to  the 
individual  elector  in  exercising  his  influence  upon  the  Central 
Government  with  respect  to  his  various  and  variable  interests, 
if  we  except  the  interests  of  locality. 

To  afford  the  individual  the  full  force  of  his  electoral 
privileges  in  respect  of  locality,  it  is  necessary  that  the 
interests  of  all  electors  within  any  distinct  electoral  area 
should  be  in  harmony,  i.e.,  that  no  important  portion  of  the 
district  should  act  as  a  dead  weight  owing  to  its  locality- 
interests  being  on  geographical  or  other  grounds  more 
identified  with  some  neighbouring  electoral  district  than  with 
its  own. 

How  to  secure  fair  representation  on  the  basis  of  numbers 
whilst  still  preserving  intact  the  solidarity  of  locality  interests 
is  the  great  problem  which  the  practical  politician  has  to 
solve ;  and  it  is  a  problem  which  is  surrounded  with  many 
more  practical  difficulties  than  any  of  the  schemes  for  repre- 
sentation which  are  confined  to  the  representation  of  the 
person  alone.  It  would  not  be  difficult  to  divide  the  country 
mto  distinct  electoral  districts,  whose  locality  interests  are 
fairly  identical,  solely  upon  some  physical  or  geographical 
basis.  Nor  would  it  be  a  difficult  matter  to  cut  up  uie  whole 
country  into  electoral  district  units  on  the  basis  of  popu- 
lation alone. 

The  practical  difficulty  only  appears  when  we  try  to  obtain 
an  electoral  district  unit  of  representation  which  "will  fairly 
coincide  with  both  of  these  important  considerations. 

As  a  matter  of  fact,  the  perfect  attainment  of  such  an  ideal 
is  utterly  impossible.  To  secure  one  of  its  important  aims 
rigidly  would  in  most  cases  only  be  attained  by  the  sacrifice 
of  ideal  fairness  in  respect  of  the  other.  Fairly  perfect  units 
coinciding  in  both  aims  would  be  purely  accidental,  tem- 
porary and  exceptional. 

Let  us  examine  this  matter  a  little  more  closelv. 
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Locality  interests  should  mainly  be  determined  by  the 
foUowiog  circumstanoes : — 


Db8i»bbata«  OB  Pbinoiplbs. 

1.  The  interests  of  the  principal  industries  carried  on 

within  the  district  are  not  of  a  conflicting  character, 
t.e.,  they  are  mainly  Agricultimtl,  Pastoral,  Mineral^ 
or  Industrial,  as  tne  case  may  be. 

2.  The  main  channels  of  communication  by  Boad  or  Bail 

are  common  to  the  particular  sub-divisions  contained 
therein. 

S.  The  minor  or  Boad  Districts  included  within  the 
district  are  so  far  harmonious  that  they  meet  in 
common  in  the  trunk  system  of  the  particular 
Electoral  District 

4.  The  centre  or  centres  for  the  administration  of  justice^ 
law,  protection,  and  registration  within  the  district 
are  more  conTenient  to  all  its  sub-divisions  than  to 
the  corresponding  centres  of  neighbouring  Electoral 
Districts,  allowance  being  made  as  regards  the 
borderlands,  especially  of  Bural  Districts  and  Urban 
Districts,  where  it  must  ever  happen  that  the 
inhabitants  of  a  Bural  District  Boundary  touching 
an  Urban  District  Boundary  are  nearer,  or  as  near^ 
to  the  Urban  centres  than  to  those  of  their  own. 

These  are  the  principal  conditions  which  determine  the 
nature  of  an  ideally  perfect  electoral  district  based  upon 
locality  interests. 

The  conditions  which  are  demanded  by  representation  on 
the  basis  of  population  are,  that  every  electoral  district 
shall,  as  nearly  as  possible,  contain  one  quota  of  the  total 
population,  or  in  exceptionally  populous  geographically  undi- 
liaed  districts  two  or  more  complete  qttotas  ! 

But  the  density  of  population  of  many  large  distinct 
geographical  areas  is  so  small  that  it  would  require  to  unite 
as  many  of  them  as  would  cover  an  area  of  3,280  square 
miles  (Franklin)  to  enable  us  to  satisfy  the  claims  of  fairness 
of  representation  on  the  basis  of  numbers,  that  is,  one  quota 
of  the  total  population ;  while  others  (Hobart  city)  are  so 
dense  that  1'98  square  miles  embraces  as  many  persons  as 
would  fairly  constitute  seven  complete  quotas.  But  how  are 
we  to  ret*x)ncile  two  rival  claims  for  distinct  representation, 
one  of  which  we  may  call  the  geographical  unit,  is  rigidlv 
fixed  for  all  time,  and  the  other— the  population  unit— which 
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Taries  each  day  in  accordance  with  the  actual  changes 
brought  about,  naturally  by  births  and  deaths,  and  artificially 
by  constant  movements  of  the  population  to  or  from  old  or 
new  centres  of  population  ?  Even  if  we  could  fix  an  exact 
and  coincidentaily  fair  representation  for  all  districts  at  any 
one  moment,  such  is  the  variableness  of  growth  or  decline 
ever  going  on  in  various  districts  that  it  would  certainly 
be  out  of  perfect  harmony  in  both  respects  within  the  space 
of  a  few  weeks. 

It  is  clear,  therefore,  that  the  ideal  of  a  perfectly  exact  and 
representation  on  the  basis  of  distinct  natural  geogra* 
phical  units  and  single  population  or  electoral  quotas  is 
practically  unattainable,  and  therefore  any  objections  that 
may  be  put  forward  on  aueh  grounds  to  any  scheme  of 
representation  whatever,  will  in  itself  be  no  conclusive 
evidence  against  or  for  such  a  scheme,  whether  good  or  bad. 
It  will  only  amount  to  a  truism  expressive  of  the  fact  that 
ihe  impossible  has  not  been  achieved.  It  is,  however,  prac- 
ticable to  attain  a  fair  approximation  to  our  ideal  in  both  its 
important  aspects  if  the  two  standards  of  fair  and  equitable 
representation  be  used  as  tests  for  measuring  the  relative 
vidue  of  different  plans  which  most  nearly  satisfy  their 
claims. 

The  following  are  the  principles  by  which  a  fair  and  just 
scheme  of  Bepresentation  may  always  be  preserved,  which 
unites  the  distinct  claims  of  the  solidarity  of  distinct 
geographical  units  with  those  which  rest  on  the  claims  of 
numbers : — 

PniNCIPLBS. 

1.  Preserve  all  Geographical  Districts  as  Single  Electc^ral 

Districts,  whose  population  does  not  exceed  or  fall 
below  the  population  or  Electoral  quota  by  25  per 
cent. 

2.  XJnito  two  or  more  sparsely  populated  but  distinct 

Geographical  Districts,  so  that  combined  they 
approximate  to  a  full  Electoral  quota. 

3.  Where  two  contiguous  Geographical  Districts  already 

constitute  two  single  Electoral  Districts,  only  give 
two  Bepresentatives  taken  separately,  but  if  united 
would  represent  three  quotas  nearly. — Unite  tho 
two  to  form  a  single  Three-member  District,  with 
the  consent  of  the  Bepresentatives  of  the  original 
districts  in  cases  where  it  is  impracticable  to  Ibrm 
a  third  separate  district  whose  boundaries  would 
not  transgress  in  matters  essential  to  Locality 
Interests. 

B 
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4.  In  fixing  the  total  number  of  BepresentatiTeg  leave  a 
margin  in  the  aggregate,  so  that  from  time  to  time 
a  single  member  may  be  added — in  case  of  a  new 
centre  springing  rapidly  into  existence,  or  an  old  one 
suddenly  expanding— without .  any  disturbance  to 
other  districts,  which  comparatively  may  be 
unaffected  in  their  relation  to  the  Electoral  quota — 
e.y .:  If  the  normal  number  be  determined  to  be  40,  fix 
the  standard  thus,  ''not  less  than  40  and  not 
exceeding  44." 

£•  In  areas  that  are  pn^^ssive  do  not  add  an  additional 
member  for  excess  of  quota  until  it  reaches  at  least 
75  per.oent.  of  the  full  quota. 

6.  In  declining  areas  do  not  cancel  the  representative  of 

a  geographical  unit  or  Electoral  District  tmtil  the 
deficiency  below  the  quota  falls  below  it  by  40  per 
cent,  of  the  said  quota. 

7.  Where   two  contiguous  Electoral  Districts  exist,  one 

decreasing  in  numbers  and  the  other  making  a 
corresponding  increase,  adjustment  may  be  pre- 
served in  relation  to  quota  either  by  amalgamating 
the  two  as  a  single  Two-member  District,  or  if  not 
infidnging  upon  Uie  solidarity  of  Localily  Interests 
of  one  of  them,  annex  one  or  more  of  the  complete 
sub-divisions — say  Bead  Districts — to  the  smaller 
population,  where  it  would  produce  the  desired 
distribution  of  population. 

8.  As  Local  Taxation  is  levied  on  the  basis  of  Assess- 

ment Bolls  relating  to  Bead  Trusts  and  Municipal 
Districts,  and  as  Population  Statistics  are  obtained 
in  relation  to  Begistration  Districts,  it  is  absolutely 
necessary  for  determining  the  Population,  Amount 
of  Propertv,  and  Trade  and  Lidustry  of  any 
Division,  whether  Electoral,  Municipal,  Begistra- 
tion, or  Boad  Trust,  that  there  should  be  a 
systematised  plan  of  harmony  between  the  smaller 
and  the  larger  divisions. 

In  urban  districts  the  munid^  area  should  be  a  multiple 
«utctiy  of  the  electoral  unit.  In  mral  districts  the 
municipal  area  should  be  an  exact  multiple  of  complete  road 
district  divisions  plus  its  non-road  district  area  regarded 
as  one  of  the  units:  and  the  municipal  and  electoral  ^strict 
should  be  so  related  that  the  larger  of  the  two  should  be  a& 
exact  multiple  of  the  other.  The  registration  district 
should  be  identical  with  one  or  more  multiples  of  some 
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of  ihid  tdoTesfid  divisioos.  In  this  wa^  informatipa 
relating  to  Population,  Trade  and  Industry  and  Property 
obtained  by  any  of  the  modes  now  in  operation  could  be 
readily  related  to  any  of  the  several  forms  of  district 
groupings.  The  grand  principle  of  harmony  of  districts 
being  that  the  larger  diyision  boundary  should  eoineide  exactly 
with  the  corresponding  outermost  limits  of  the  lesser  but 
complete  divisions  contained  within  it.  Negatively  it  may  be 
stated  as  follows : — 

(a.)  Any  Soad  District  should  not  form  parts  of  two 
or  more  Municipal  Districts. 

(bJ)  Any  Municipal  District  should  not  form  parts  of 
two  or  more  Electoral  Districts. 

(e.)  Any  Electoral  District  (Urban  Centres  perhaps 
excepted)  should  not  form  parts  of  two  or  more 
Municipal  Districts. 

To  secure  with  greatest  economy  the  valuation  of  property 
or  the  state  of  any  industry,  the  Bolls  or  Shedules  should 
not  be  based  solely  upon  the  alphabetical  order  of  either 
streets  or  names  of  persons  (occupiers),  but  rather  the 
alphabetical  order  should  be  subordinate  to  one  of  the 
smaller  systematic  sub-division  of  municipal  districts,  thus: — 
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PLAN  of  MUNICIPAL  or  POLICE  ASSESSMENT  ROLL. 


Alphabetical       Road       Electoral 
Obdeb.         Dxbtbict.      District. 
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If  a  scheme  of  representation  satisfies  all  these  conditions, 
it  is  the  best  scheme  which  is  practically  attainable,  and  is 
not  defective  from  this  point  of  view,  even  when  it  may  show 
in  many  instances  a  considerable  departure  from  the  ideal 
standard  of  perfection. 
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SEIIAEKS  ON  SIB  BOBEBT  BALL'S  PAPEB  (BEAD 
AT  THE  HOBABT  MEETING  OP  THE  ATTSTBAL- 
ASIAN  SCIENCE  ASSOCIATION),  ENTITLED: 
"  THE  ASTBONOMICAL  EXPLANATION  OF  A 
GLACIAL  PEEIOD." 

Bt  a.  B.  Bioos. 

Of  the  many  interesting  papers  that  were  read  in  the 
Astronomical  Section  of  the  recent  Science  Congress,  bj  far 
the  most  interesting  to  me,  and  probablj  to  the  majority  of 
those  who  listened  to  it,  was  that  with  which  we  were 
fayoured  by  Sir  Bobert  Ball,  and  which  was  read  by  Hia 
Excellency,  Sir  Bobert  Hamilton. 

In  the  paper  referred  to.  Sir  John  Herschel  is  accused  by 
the  author  of  haying  made,  in  his  "  Outlines  of  Astronomy,'* 
"a  curiously  erroneous  statement:"  that  ''Herschel  wrote 
down  hastily  a  statement  which  was  quite  wrong,"  and  that 
CroU  and  others  had  been  misled  by  Herschel's  mistake. 

It  was  startling  to  me  to  find  two  men  of  such  eminence 
in  Astronomical  Science  at  yariance  with  reference  to  a  com- 
paratiyely  simple  astronomical  fact.  Sir  Bobert  Ball 
announces,  as  the  object  of  his  paper,  '^  to  indicate  clearly 
the  character  of  the  error  .  .  .  and  to  substitute  for  it 
the  correct  mathematical  theory."  So  that  he  is  very 
emphatic  upon  the  subject  of  the  supposed  mistake. 

1  did  not  feel  myself  in  a  position  to  criticise  the  paper  at 
its  reading,  eyen  had  I  the  temerity  to  attempt  it.  I  needed 
to  study  it  at  leisure  before  yentunng  on  so  bold  a  step.  The 
receipt  of  a  copy  from  the  (General  Secretary  of  the  associa- 
tion has  put  me  in  a  position  to  look  into  the  matter  more 
closely. 

The  purport  of  Sir  Bobert  Ball's  paper  is  to  show  that  the 
snooesoiye  periods  of  glaciation,  alternating  with  periods  of 
genial  or  tropical  temperature,  which  geologists  infer  from 
the  indications  of  the  rocks  and  strata,  are  a  necessary 
corollary  from  astronomical  data.  It  will  be  well  then,  as  a 
preliminary,  to  state  as  concisely  and  clearly  as  I  possibly 
can  what  are  the  conditions  of  the  problem,  which  I  take 
to  be  the  following,  eyery  one  of  which  is  essential  to  the 
conclusion  arriyed  at : — 

1.  That  the  earth's  orbit  is  not  a  circle,  but  an  ellipse,  the 
sun's  position  in  relation  thereto  being,  not  in  the  centre,  but 
in  one  of  the  foci  of  the  curye ;  consequently  there  are  two 
opposite  points  at  which  respectiyely  the  earth  is  nearest  to. 


22  RSMAKKS  ON  SIB  BOBSBT  BALL'S  PAPER. 

and  farthest  from  the  sun  (Perihelion  and  Aphelion),  these 
points  being  reached  at  the  beginning  of  January  and  the 
beginning  of  July. 

2.  That  a  bisection  of  the  orbit  by  a  line  through  the  sun's 
centre  in  any  direction  but  that  of  coincidence  with  the 
inajor  axis  of  the  ellipse  will  cut  the  orbit  into  two  unequal 
diyisions,  of  which  that  which  comprises  the  perihelion  will 
receiTe  the  greater  intensity  of  heat,  in  accordance  with  the 
law  of  inverse  squares  of  distance. 

8.  Nevertheless,  as  the  earth's  angular  velocity  is  in  the 
.same  ratio  of  inverse  squares  of  distance,  the  total  amount  of 
heat  received  in  the  one  division  of  the  orbit  (and  of  the 
year),  will  exactly  equal  that  received  in  the  other  division, 
ihirther,  the  year's  supply  will  be  equal  in  the  two  hemi- 
spheres. 

4.  That  owing  to  the  disturbing  attraction  of  the  planets 
(Venus  and  Jupiter  principally),  a  slow  variation  is  produced 
in  fthe  length  of  the  minor  axis  of  the  earth's  orbit,  the 
major  axis  remaining  constant.  This  amounts  to  saying 
that  the  eccentricity  varies.  This  variation  oscillates  within 
certain  limits,  and  occupies  an  enormously  long  period. 

5.  As  a  further  effect  from  planetary  perturbation,  the 
direction  of  the  major  axis  undergoes  a  slow  progressive 
change,  making  a  complete  revolution  in  about  110,000 
years. 

6.  That  the  moon's  attractive  force  upon  the  earth's  equa- 
torial  protuberance  causes  a  gyration  of  the  polar  axis  in  a 
circle  of  47  degrees  in  diameter,  and  the  consequent  revolu* 
tion  of  the  line  of  the  equinoxes  in  the  comparatively  short 
period  of  25,000  years. 

7.  The  movement  described  above  (6),  known  as  the  ''pre-^ 
cession  of  the  equinoxes,"  and  the  revolution  of  the  major 
axis  of  the  orbit  (5)  being  in  opposite  directions,  it  foUowa 
that  they  will  recur  to  the  same  relative  positions  in  the 
shorter  period  of  21,000  years. 

8.  The  elementary  fact  of  the  inclination  of  the  polar  axia 
to  the  plane  of  the  orbit  at  an  angle  of  66^  degrees  must  be 
takent  into  account.  Upon  this,  and  this  only,  depends  the 
relative  distribution  of  the  total  yearly  supply  of  heat 
between  the  summer  and  winter  seasons  of  the  year  in  either 
hemisphere.  This  is  shown  by  mathematical  formute  to  be 
in  the  ratio  of  63  to  37  nearly,  which  ratio  remains  constant 
under  all  circumstances. 

There  is  still  one  other  condition,  as  laid  down  by  Sir 
Bobert  Ball,  equally  essential,  but  which  I  will  postpone  for 
the  present,  and  will  proceed  to  discuss  the  bearing  which 
the  foregoing  postulates  have  upon  the  problem. 
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It  must  be  evident  that,  at  enormously  long  interrala  (as 
we  jadge  of  time),  the  combined  effects  of  the  conditions 
above  enumerated  must  be  at  a  maximum  as  regards  the 
relative  intensity  (as  distinguished  from  total  amount)  of 
summer  and  winter  heat.  This  will  be  when  the  eccentricity 
of  the  orbit  is  at  its  maximum,  and  the  relative  movements 
indicated  in  Nos.  6  and  7  have  brought  the  line  of  the 
equinoxes  at  right  anglea  with  the  major  axis,  thus  cutting  the 
orbit  into  its  shortest  possible  perihelion,  and  longest 
aphelion  divisions.  That  hemisphere,  then,  which  has  the 
perihelion  summer  will  have  its  summer  portion  of  heat 
(see  No.  3)  concentrated  into  a  short  and  intensely  hot 
summer ;  whilst  its  winter  portion  will  be  spread  over  a 
long,  cold  winter.  At  the  same  time  the  reverse  of  this  will 
prevail  in  the  other  hemisphere.  These  conditions  will 
alternate  between  the  two  hemispheres  in  the  mid  interval  of 
10,500  years. 

I  must  now  add,  as  No.  9,  a  further  condition  as  laid  down 
by  Sir  Bobert  BaJI,  which  is,  that  ''  the  sunbeams  in  the 
brief  and  fiercely  hot  summer  of  the  glacial  period  fail  to 
meU  OB  much  iee  a»  had  been  accumulated  during  the  preceding 
winter*^  If  this  statement  is  correct,  it  must  be  admitted,  I 
think,  that  the  theory  is  established  beyond  question.  If,  on 
the  other  hand,  it  be  not  correct,  and  that  the  intensity  of 
summer  heat  compensates  the  prolonged  coldness  of  the  winter 
(and  this  is  the  only  point  that  is  not  quite  clear  to  my  mind), 
the  theory  breaks  down  utterly,  even  though  all  the  other 
conditions  remain  intact. 

The  point  on  which  Sir  John  Herschel  is  challenged  by 
Sir  fiobert  Ball  is  contained  in  the  concluding  sentence  of 
condition  8.  Sir  Robert  Ball  puts  the  case  as  against 
Herschel  thus  (I  cannot  well  shorten  the  quotation)  : — 

*'  Suppose  that  the  total  heat  received  from  the  sun  on  one 
hemisphere  of  the  earth  during  the  course  of  a  twelvemonth 
be  represented  by  100,  we  proceed  to  consider  how  these 
parts  are  shared  between  the  seasons.  I  mean  by  '  summer ' 
in  the  Northern  Hemisphere  the  interval  from  the  vernal 
equinox  to  the  autumnal,  and  by  '  winter '  the  interval  from 
the  autunuial  equinox  to  the  vernal.  With  this  understanding 
68  paits  of  heat  are  received  on  each  hemisphere  during  its 
tommer,  and  the  remaining  37  parts  during  the  winter. 
•  .  .  Herschel's  erroneous  statement  was  to  the  effect  that 
ikeheat  uhu  equaXUf  diHributed,  to  that  50  parte  were  received 
M  euimmer  and  60  narte  in  winter,"  (AH  italics  are  mine 
unless  otherwise  inoicated.) 

Now,  the  question  is : — Is  this  just  what  Sir  John  Herschel 
nid  or  meant  to  say  ?  The  passage  on  which  Sir  Robert 
Ball  founds  his  charge  can  be  only  that  on  page  888  of  the 
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5th  edition  of  Herachers  **  Outlines  of  Astronomy/'  wbich 
runs  thus : — 

*'  Supposing  the  eccentricity  of  the  earth's  orbit  were  vec^ 
much  greater  than  it  actuallj  is,  the  position  of  its  peri- 
helion remaining  the  same,'  it  is  evident  that  the  character 
of  the  seasons  in  the  two  hemispheres  would  be  strongly 
contrasted.  In  the  Northern  we  should  have  a  short  but 
very  mild  winter,  with  a  long  but  very  cool  summer, — that  is, 
an  approach  to  perpetual  spring ;  while  the  Southern  Hemi- 
sphere would  be  inconvenienced  and  might  be  rendered  unin- 
habitable by  the  fierce  extremes  caused  by  concentrating  half 
the  annual  supply  of  heat  into  a  summer  of  Yerj  short 
duration,  and  spreading  the  other  half  over  a  long  and  dreary 
winter,  sharpened  into  an  intolerable  intensity  of  frost  when 
at  its  climax  by  the  much  greater  remoteness  of  the  sun." 
(Mark,  *'  the  annual  supply,"  not  iis,  etc.) 

It  must  be  admitted  that,  on  a  cursory  reading,  and  taking 
it  apart  from  its  context,  the  above  passage  would  appear  to 
bear  only  the  construction  which  Sir  Robert  Ball  puts  upon  it. 
But  is  it  fair,  so  to  take  it,  or  to  take  any  man's  utterances  ? 
Herschel  has  just  been  taking  great  pains  to  make  clear  the 
fact  that  (dividing  the  year  and  the  orbit  each  into  its — at 
present — two  unequal  portions  by  the  equinoctial  diameter  o£ 
the  orbit),  though  the  earth  is  nearer  the  sun  during  the 
(northern)  winter  portion  of  the  year  than  during  the 
summer  portion,  and  is  consequently  receiving  a  greater 
intensity  of  heat  (according  to  the  law  of  inverse  squares  o£ 
the  distance),  the  earth's  angular  velocity  being  in  the  same 
ratio,  the  shortness  of  the  season  exactly  compensates  the 
intensity  of  radiation.     He  sums  up  the  case  thus  : — 

**  The  momentary  supply  of  heat  received  by  the  earth  in 
every  point  of  its  orbit  varies  exactly  as  the  momentary 
increase  of  its  longitude,  from  which  it  obviouslv  follows 
that  equal  amounts  of  heat  are  received  from  the  sun  in 
whatever  part  of  the  ellipse  those  angles  are  situated.  Sup- 
posing the  orbit,  then,  to  be  divided  into  two  segments  by  any 
straight  line  drawn  through  the  sun,  since  equal  angles  in 
longitude  (180  deg )  are  described  on  either  side  of  this  line, 
the  amount  of  heat  received  will  be  equal.  In  passing,  then, 
from  either  equinox  to  the  other,  the  whole  earth  receives 
equal  amount  of  heat,"  etc. 

Now  take  this  quotation  in  connection  with  that  to  which  Sir 
Bobert  Ball  takes  exception,  as  quoted  above,  and  I  think 
HerschePs  meaning  will  be  apparent,  although  in  this  case  it 
must  be  admitted  that  he  has  failed  to  express  himself  with  his 
accustomed  preciseness.  His  statement  is  that  "  the  hemi- 
sphere would  be  inconvenienced  .  .  by  concentrating  half 
the "  (not  tie)  "  annual  supply  of  heat  into  a  summer  of 
short  duration,"  etc.,  which  is  of  coarse  apportioned  between 
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the  Buinmer  of  one  hemisphere  and  winter  of  the  other  alter* 
natelj,  and  he  can  only  be  referring  to  that  portion  of  this 
'*  supply  "  which  pertains  to  the  summer  or  winter  of  either 
hemisphere.  That  he  could  have  meant  nothint?  else  is  still 
more  evident  from  a  further  quotation  (page  230),  in  which 
he  admits  the  unequal  distribution  of  beat  between  summer 
and  winter : — "  WhencTer,  then,  the  sun  remains  more  than 
12  hours  above  the  horizon  of  any  place,  and  less  beneath, 
the  general  temperature  of  that  place  will  be  above  the 
average ;  when  the  reverse,  below ;"  that  is,  the  summer  and 
winter  portions  of  the  year  respectively. 

The  extent  of  the  inequality  of  the  distribution  of  the 
annual  supply  of  heat  between  the  summer  and  winter  por- 
tions of  the  year  in  either  hemisphere  depends  (as  I  have 
said)  wholly  and  solely  upon  the  inclination  of  the  earth's 
axis,  and  no  one  could  be  more  cognisant  of  this  fact  than 
Sir  John  Herschel.  Assumins:  extreme  conditions,  the  incli- 
nation of  the  axis,  instead  of  bein^  some  66^  deg.,  might 
have  been  zero,  that  is,  coincident  with  the  plane  of  the 
ecliptic,  in  which  case  the  distribution  of  summer  and  winter 
heat  (the  yearly  total),  in  cither  hemisphere  (employing  Sir 
Ilobert  Ball's  formula),  would  be  as  818  to  182.  On  the 
other  baud,  the  inclination  might  have  been  90  deg.,  that  is 
vertical,  when  there  would  have  been  no  inequality,  and  the 
distinction  of  summer  and  winter  would  vanish.  The  incli- 
nation being  actually  between  these  two  extremes  (that  is, 
S6i  deg.),  the  relative  summer  and  winter  heat  supplies  must 
lie  between  the  aforesaid  ratios,  and  is  no  doubt  correctly 
stated  by  Sir  Robert  Ball  as  63  to  37. 

Of  the  geological  aspect  of  the  question  I  do  not  deem 
myself  competent  to  speak  ;  but,  admitting  the  deductions  of 
geologists  as  to  the  alternations  of  extreme  heat  and  cold  in 
the  geological  history  of  the  earth,  and  the  correctness  of  Sir 
Sobert  Ball's  dictum  with  regard  to  the  inefficiency  of  the 
extreme  summer  hear  to  dissipate  the  glacial  effects  of  the 
preceding  winter's  cold  (No.  9),  the  theory  discussed  by  Sir 
Bobert  Ball  is,  I  think,  the  only  one  yet  propounded  that  will 
bear  investigation. 
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ON   THE    PROPOSED   LEAKE    SCHOOL   OF 
PRACTICAL    ASTRONOMY. 

By  H.  C.  Russsll,  F.R.S.,  CM-G-.,  GoYBBKMEirr 

ASTSOKOMSB  OF  NsW   SoUTH   WaLES, 

Corresponding  Member,  Rojal  Societj  of  Tasmania. 

During  my  yisit  to  Hobart  in  January  last  I  was  struck 
-with  the  brightness  and  translucency  of  the  atmosphere,  and 
it  was  evident  to  me  that  the  weather  of  the  fortnight  I  was 
in  Hobart  would  have  enabled  me  to  do  as  much  as  I  had 
done  in  Sydney  during  the  preceding  two  months.  And,  in 
conversation  with  some  friends,  I  expressed  regret  that  such 
fine  skies  for  the  Astronomer  should  not  be  taken  advantage 
of,  and  an  Astronomical  Photographic  Observatory  estab- 
lished. I  was  told  that  Tasmania,  like  other  parts  of  the 
world,  was  passing  through  a  period  of  commercial  depres- 
sion, and  the  Government  did  not  seem  to  be  disposed  to  add 
to  expenditure  by  starting  an  Observatory,  but  that  the  late 
Mr.  Leake  had  left  a  sum  of  £10,000  for  the  foundation  of  a 
School  of  Astronomy,  and  it  was  hoped  that  an  Observatory 
would  be  established  very  soon. 

And  it  seems  to  me  most  fitting  that  the  colony  in  which 
this  noble  bequest  was  made  should  be  the  first  to  take  it  up 
and  benefit  by  its  provisions ;  and  the  establishment  of  a  Tas- 
manian  University  will,  with  the  co-operation  of  the  Senate, 
enable  the  trustees  to  carry  out  in  a  most  satisfactory  manner 
the  wishes  of  the  testator,  who  indeed  seems  to  have  contem- 
plated such  a  natural  combination  as  that  now  proposed 
between  his  trustees  and  the  Senate  of  the  University  for  the 
establishment  of  a  School  of  Astronomy. 

Such  an  addition  as  this  to  the  fimctions  of  the  University 
would  be  an  immense  advantage.  Li  the  first  place,  it  vrill 
add  to  the  curriculum  another  subject  which  students  may 
take  up,  either  as  technical  education  or  as  a  most  valuable 
mental  training  in  a  general  course  of  study.  Next,  it  will 
induce  some  students  to  come  to  the  University  in  order  to 
attend  the  lectures  on  Astronomy,  and  if  provision  is  made  for 
non-matriculated  students  to  attend  the  teaching  in  practical 
Astronomy  on  payment  of  fees,  there  can  be  no  doubt  that 
many  will  enrol  their  names. 

The  desire  to  contribute  in  some  way  towards  the  consum* 
mation  of  the  proposed  Observatory  scheme,  which  seems  to  me 
80  desirable,  and  so  easy  of  attainment  with  the  means  at 
command,  has  induced  me  to  make  the  following  suggestions  ; 
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but  before  going  on  to  these,  I  may  point  out  tbat  Hobart, 
in  addition  to  its  clear  atmosphere,  possesses  in  its'  high 
southern  hititude  a  great  advantage  over  anj  other  available 
place  for  the  new  Observatory  in  the  Southern  Hemisphere. 
It  is  true  that  a  slightly  higher  latitude  is  available  in  New 
Zealand,  but  the  climate  is  less  favourable,  and  the  means  to 
build  an  Observatory  are  apparently  not  forthcoming,  and  if 
one  were  erected  in  New  Zealand  it  would  no  doubt  be  at 
Wellington.  So  that,  practically,  Hobart  not  only  possesses 
ilie  means,  but  also  the  best  available  site  in  the  Southern 
Hemisphere  for  the  Leake  Observatory. 

The  extreme  south  part  of  the  Milky  Way  is  for  the 
Astronomer  an  almost  unexplored  mine  of  wealth,  and  he  will 
be  in  the  best  position  to  acquire  the  gems  which  it  contains 
who  has  the  greatest  southern  latitude  for  his  instruments, 
because  these  parts  of  the  heavens  will  come  nearest  to  his 
zenith,  and  therefore  suffer  least  by  the  Astronomer's 
greatest  enemy,  the  impurity  of  the  atmosphere.  Admitting, 
then,  the  advantage  of  position,  about  which  there  can  be  no 
doubt,  it  may  be  pointed  out  that  the  time  is  opportune,  and 
to  establish  the  Observatory  now  would  be  gratifying  to 
Astronomers  generally,  because  the  complete  scheme  for 
carrying  out  the  work  arranged  by  the  Astronomical  Con- 
ference in  Paris,  in  1887,  according  to  which  18  Observa- 
tories agreed  to  divide  the  work  of  making  a  photographic 
chart  of  the  whole  heavens,  has  been  to  some  extent  marred 
by  the  political  troubles  in  South  America,  owing  to  which 
three  Observatories  there  have  been  unable  to  take  up  their 
part  of  the  work.  And  the  question  is  pressing  upon  the 
general  committee  in  Paris, — How  shall  that  portion  of  the 
photographic  work  which  South  America  undertook  be  pro- 
vided for  ?  Under  these  circumstances  the  establishment  of 
an  Observatory  to  take  up  even  a  part  of  the  work,  would,  by 
that  fact  alone,  be  brought  into  immediate  prominence  and 
earn  the  good  wishes  of  all  Astronomers. 

But,  in  addition  to  the  honour  which  would  come  in  this 
way  to  Tasmania,  if  the  work  is  undertaken  by  the  Univer- 
sity in  co-operation  with  the  Leake  trustees,  as  I  imderstand 
is  proposed,  the  University  of  Tasmania  will  be  the  only  one 
in  Australasia  having  a  complete  School  of  Astronomy ;  that 
is,  one  in  which  the  theory  and  practice  of  the  science  are 
taught,  and  it  is  natural  to  expect  that  students  who  want  to 
take  up  the  study,  either  as  a  mental  culture,  or  with  the 
object  of  making  use  of  it  practically  in  surveying  or  in  a 
private  Observatory,  will  naturally  go  to  the  most  complete 
school.  And  if  the  teaching  in  such  a  school  is  thrown  open 
to  the  pnblie,  00  that  on  payment  of  fees  non-matriculated 
students  can  attend,  I  am  sure  that  a  number  of  persons  will 
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be  found  ready  to  take  advantage  of  it,  and  thus  get  initiated 
into  the  study  of  the  grand  science  which  entices  so  many  to 
the  private  study  of  it  But  the  teaching  must  include  the 
use  of  iostruments  as  well  as  lectures  upon  the  theory  and 
practice.  Indeed,  an  Observatory  is  just  as  essential  to  the 
teaching  of  Astronomy  as  the  dissecting  room  is  to  surgery^ 
the  laboratory  to  physics,  or  the  workshop  to  engineering. 

In  the  present  day  Astronomy  covers  such  a  wide  range  of 
subjects,  and  requires  the  use  of  so  many  expensive  instm* 
ments,  that  no  Observatory,  even  the  great  National  Obser- 
vatories of  Europe,  attempts  to  take  up  all  of  them,  and  it  is 
usual  for  Observatories  to  take  up  some  special  subject,  and 
in  this  way  the  whole  study  is  carried  on  by  a  number  of 
independent  Observatories.  I  think,  therefore,  the  idea  of 
having  an  Observatory  covering  all  branches  of  Astronomy  in 
Tasmania  may  be  dismissed,  and  our  attention  confined  to  the 
requirements  of  one  which  will  fulfil  the  testator's  intention, 
and  at  the  same  time  take  up  one  special  branch  of  the  sub- 
ject, and  place  Tasmania  at  once  amongst  those  countries  in 
which  the  Observatories  are  taking  an  effective  part  in  pro- 
moting the  progress  of  Astronomy ;  and,  without  doubt,  the 
best  way  is  to  make  its  special  feature  astronomical  photography. 
Such  an  Observatory,  as  I  have  already  pointed  out,  is  badly 
wanted  in  the  Southern  Hemisphere,  and  Hobart  has  special 
advantages  of  climate  and  position  for  the  work. 

We  may  then,  I  think,  begin  with  these  conditions,  viz., 
that  the  Tasmanian  Observatory  should  provide : — 

(1.)  All  that  is  necessary  for  practical  teaching  in  the 
School  of  Astronomy  established  within  the  Univer* 
sity  under  the  Leake  bequest. 

(2.)  That  its  special  work  shall  be  Astronomical  Photo- 
graphy. 

(3.)  That  its  name  shall  be  the  '^  Leake  Observatory." 

(4.)  That  its  control  and  management  shall  vest  in  the 
Council  of  tlie  University. 

(a.)  I  have  assumed  that  the  Leake  trustees  are  prepared 
to  hand  over  to  the  University  the  Leake  bequest  of  J610,000 
for  the  establishment  of  a  school  for  the  practical  teaching 
of  Astronomy,  provided  that  the  Senate  make  such  provision 
for  it  as  will  carry  out  the  testator's  wish  as  laid  down  in  his 
wUl. 

(6.)  I  have  also  assumed  that  the  Government  or  the  Senate 
of  the  University  would  provide  a  site,  a  piece  of  ground 
about  60  feet  square,  for  the  Observatory  to  stand  upon. 

(e.)  Further,  that  the  Government  would  keep  public  time 
as  they  do  at  present,  and  give  time  to  the  Leake  Observa- 
tory, and  permit  the  Leake  Lecturer  in  Astronomy  to  use  thdr 
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transit  instniinent  from  time  to  time  for  teaching  students  in 
Astronomy. 

If  the  arrangement  assomed  in  (c)  could  not  be  made,  there 
would  still  be  sufi^ient  funds  out  of  the  £dfiOO  for  tnstru^ 
menU  for  the  purchase  of  a  transit  instrument.  (See 
appendix  A.) 

The  necessary  equipment  for  an  Obserratory  consists  of  a 
transit  instrument,  an  equatorial  with  attached  star  camera, 
a  good  clock,  photographic  outfit,  furniture,  etc. 

If  it  were  proposed  to  devote  the  Observatory  to  the 
making  of  star  catalogues,  the  greater  part  of  the  money 
would  have  to  be  spent  upon  the  transit  instrument ;  but 
since  this  is  not  proposed,  a  transit  instrument  of  moderate 
cost  will  serve  every  purpose,  and  the  greater  part  of  the 
expenditure  may  properly  be  made  upon  a  really  fine 
equatorial  with  star  camera  attached, — such  an  instrument, 
in  fact,  as  is  used  by  all  the  15  observatories  taking  part  in  the 
great  work  of  photographing  the  heavens.  This  is,  in  the 
first  place,  an  equatorial  telescope  of  10  inches  aperture,  and 
mounted  on  a  stand  of  the  most  perfect  kind  that  modem 
instrument  makers  can  make,  and  so  constructed  that  it 
carries  with  the  telescope  a  star  camera,  with  an  object  glass 
of  13  inches  diameter.  Such  an  instrument  would  be  fit  for 
any  extra  meridian  work  in  addition  to  its  use  with  the  star 
camera.  In  fact,  this  instrument  would  be  an  exact  coxmter- 
part  of  the  instruments  used  in  Oreenwich,  Paris,  and  other 
first-class  Observatories  for  similar  work,  and  would  place 
the  "  Leake  "  Observatory  in  a  position  to  do  fir$t  claaa  worky 
with  the  advantage  of  position  over  all  other  southern 
Observatories. 

The  only  building  required  would  be  a  round  one,  26  feet 
in  diameter,  with  revolviog  roof,  and  having  cellar  space 
sufficient  for  photographic  work. 

One  first  class  regulator  clock,  together  with  some  photo- 
graphic and  electrical  apparatus  and  furniture,  would  complete 
^e  outfit,  the  cost  of  which  I  have  estimated  in  appendix  A. 

I  have  been  careful  to  add  to  the  actual  cost  of  the  smaller 
items  from  25  to  40  per  cent,  in  each  case,  well  knowing  that 
contingencies  arise  which  increase  the  cost. 

The  great  item,  the  equatorial,  I  have  set  down  at  the  price 
paid  by  Greenwidi,  the  Cape,  and  Melbourne.  In  providing 
for  the  stafE  of  the  Observatory,  I  have  ventured  to  suggest 
the  appointment  of  a  Demonstrator  in  Physics,  in  addition  to 
the  Lecturer,  or  rather  to  help  the  Lecturer  in  Mathematics, 
Physics,  and  Astronomy,  because  experience  here  shows  that 
the  professor  or  teacher  in  these  subjects  must  have  some 
help  of 'the  sort.  If  the  expenditure  is  deemed  too  great, 
it  could  be  reduced  to,  say,  J6100 ;  for  which  salary  I  have  no 


30    ON  THE  FBOPOaSD  LEAKE  SCHOOL  OF  FKA.CTICAL  ASTBONOICT. 

doubt  an  educated  youth,  or  perhapu  one  of  the  students, 
would  undertake  the  duty.  The  sum  proposed,  «£250,  woul^ 
find  an  able  Demonstrator,  whose  services  in  teaching  science 
would  materially  add  to  the  success  of  the  school.  If,  how- 
ever, it  be  decided  not  to  have  him  at  all,  it  would  be  better 
to  increase  the  salary  of  the  Photographer  to  <£200,  and  get 
a  man  with  wider  experience,  who  should  then  be  called 
Observatory  Assistant.  It  will  be  observed  that  such  a  change* 
i.e.,  omitting  the  Demonstrator  and  increasing  the  salary  for 
the  Observatory  Assistant,  will  not  alter  the  charges  for 
salaries. 

The  sum  of  ^0  a  year  set  down  for  photographic  platos, 
chemicals,  ^tc.,  would,  I  have  no  doubt,  cover  the  incidental 
expenses. 

It  would  be  a  legitimate  although  perhaps  small  increase 
to  the  Observatory  funds  to  hand  over  to  it  for  current 
expenditure  the  fees  paid  by  non«matriculated  students  of 
Astronomy. 

It  would  be  an  easy  matter  to  suggest  various  other 
instruments  for  the  Observatory. 

To   BSCAPITULATS. 

It  is  proposed  that  the  Leake  bequest  of  ^610,000  be 
banded  over  to  the  University. 

That  the  University  establish  a  School  of  Astronomy  and 
4U1  Observatory,  to  be  called  the  Leake  Observatory. 

That  the  Lecturer  in  Mathematics  and  Physios  should  also 
teach  Astronomy,  and  have,  under  the  governing  bo<)y  of 
the  University,  general  control  and  direction  of  the  Observi^ 
tory,  for  which  he  should  be  paid,  from  the  Leake  fund  JBIOO 
per  annum  in  addition  to  his  salary  from  the  University* 

That  an  Observatory  Assistant  be  appointed  with.i^lary  .ef 
J^OO  per  annu^  from  the  LeaJce  fund. 

That,  if  possible,' the  University  should  obtain  permissioa 
.from  the  Qovemment  to  use  their  transit  instrument  for 
■teaching  purposes.    If  not,  that  a  ttwsit  inst^rument  bo 
purohaped  at  a  cost  of  JSIIO. 

That  a  site  for  the  Obsernitory  be  provided  by  the  Qovem* 
ment  or  the  Upiver^ity. 

That  one  round  Observatory  wdtkreTolnng  roof  be  built 

That  a  large  equatorial,  with  star  camera  attached,  Jbe 
purchased  at  a  cost  not  exceeding  JBI,800,  together  w^ 
necessary  apparatus.     (See  page  4  and  appendix  A.) 

That  the  Observatory  work  shoi^d  be  Photographic 
Astroa^y,  in  oinmeetion  with  the  jkhotogi^aphic  star  ^^ 
now  bei^g  made. 
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APPENDIX  A. 
Salabt. 


Office. 

Vvlftfnitj- 

BeqoMrt 

ToteL 

BmuLtkM. 

A 

Lecturer         in 
Mathematics, 
Physics,    and 
Astronomy. 

B 
Demonatiatorin 
Physics    and 
Astronomy. 

C 

niotographer... 

D 

Photographic 
Plates     and 
Chemicals  ... 

£500 

*£200 

• 

£100 

£60 
£160 

£60 

£600 

£260 
£160 

To  give  fifty  lectures  on 
Astronomy  each    year, 
and  have  general  over- 
sight and   direction  of 
the  Observatory. 

To  demonstrate  in  Physios 
and  Astronomy  and  have 
(general  charge   of    the 
instruments. 

To  do   all   photographic 
work  and  any  other  that 
may  be  necessary. 

Cost  of  Ivstbukentb,  Era 


£     &  d. 


£  Equatorial  telescope  and  star  camera  combined    1,800    0   0 

F  Freight  and  chaives 

G  Observatory  building 

H  Cloek  •••       •••       ••• 

I  Batteries,  fvnitare,  etc.    ... 

J  To  oover  unforeseen  expenses 


••• 


••■ 


•»• 


Total  cost    

K   Reserve  fund  

£  to  K    Leake  bequest  for  inslnimeiits 


100  0  0 

...       900  0  0 

60  0  0 

60  0  X) 

...       200  0  0 

...£2,400  0  0 

600  0  0 


»»• 


...£3,000    0    0 


Amual  expenditure  under  ABC  <&  D,  amounting^  to  iB850, 
the  ioteFest  on  jB7,000  from  Leake  Estate  ;  in  reference  to 
seepage  80. 
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TRADE  UNIONISM  AS  A  PACTOE  IN  SOCIAL 

EVOLUTION. 

Bt  Alfbed  J.  Tatlos,  RL.S.»  F.B.a.S.,  E. 

In  anj  endeavoar  to  trace  the  eyolution  of  social  life,  we 
may  safely  assume  as  a  starting  point  that  the  family  is  the 
natural  foundation  of  all  social  relations. 

Blood  relationship  would  naturally,  in  its  infancy,  form  the 
strongest  tie  between  members  of  the  human  race.  Then 
would  come  the  ties  of  kinship :  and  these  in  turn  would 
broaden  out  into  the  realisation  of  duties  as  between  man  and 
man — the  obserrance  of  which  would  be  necessary  to  give 
stability  to  a  brotherhood  based  on  the  foundations  of  a 
aeneral  social  relationship.  As  the  conditions  of  society 
became  more  complex,  various  and  conflicting  interests  would 
necessarily  arise ;  and  in  time  would  become  developed  those 
well-defined  separations  of  interests  that  characterise  the 
social  relations  of  the  Nineteenth-Century  Civilisation. 

It  is  with  one  of  these  well-defined  lines  of  development  in 
social  life  that  I  have  now  to  deal:  and  as  all  social  and 
political  changes  are  of  slow  growth,  it  must  be  remembered 
that  I  cannot  possibly  do  more  than  touch  upon  some  of  the 
salient  points  in  a  subject  so  vast  and  interesting  as  that 
which  we  are  about  to  discuss : — ^Trade  Unionism  as  a  Pactor 
in  Social  Evolution. 

In  the  first  place  I  would  remind  my  hearers,  that 
as  one  of  the  necessary  factors  in  the  development  of 
a  higher  civilisation  a  time  was  reached  in  the  history  of  the 
human  race  when  it  became  necessary  for  those  having 
special  regard  for  particular  interests  to  combine  for  the 
promotion  and  protection  of  those  interests. 

Combination  became  necessary,  for  example,  to  counteract 
influences  that  were  likely  to  become  dominant  to  the  injury 
of  the  common  good:  and  thus  we  find  that  in  the  middle 
ages  combinations  known  as  "  Craft  GuiidFt'  were  formed  in 
which  masters  and  workmen  united  to  protect  the  interests  of 
certain  trades. 

These  Craft  Guilds,  after  long  and  obstinate  struggles, 
succeeded  in  winning  certain  privileges  and  political  powers 
that  paved  the  way  for  the  succeeding  victories  that  have 
been  won  by  the  modern  combinations  known  as  Trade 
Unions. 

The  Craft  Guilds,  however,  differed  from  the  Trade  Union 
in  so  far  that,  while  under  the  former,  masters  and  men 
combined  for  the  common  object  of  protecting  their  parti- 
cular trades ;  the  Union  is  designed  to  regulate  the  interests 
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of  Trade    "  exclusiTely  f rom  the  workman's  point  of  yiew. 
Instead  of  the  Guild  in  which  masters  and  men  were  as  one, 
we  ha^e  on  the  one  hand'  the  association  of  the  employers, 
and  on  the  other  the  unions  of  the  workmen."     (SvbjeeU  of 
the  Day,  page  106,  August,  1890.) 

At  the  time  of  the  ancient  Guild  comparative  equality 
prevailed.  The  master  trained,  personally,  his  own 
apprentices,  who  were  in  most  cases-  inmates  of  his  dwelling. 
The  relationship  between  master  and  man  was  almost  that  of 
the  family,  "and  their  trade  was  a  mystery  not  to  be 
communicated  to  outsiders."  But  as  the  conditions  of  society 
changed,  the  masters,  being  the  strongest,  used  their  power 
^*  rather  to  advance  their  own  individual  interests  than  to 
serve  the  good  of  the  whole  trade,"  and  this  was  the 
disintegrating  factor  that  ultimately  led  to  the  breaking  up 
of  the  Craft  Guilds,  and  left  labour  without  organisation 
of  any  kind  whatever. 

Taking  advantage  of  their  helpless  condition,  the  dominant 
class,  for  the  time  being,  influenced  the  Legislature  to  pass 
laws  for  the  special  government  of  the  workers,  to  which  we 
<»n  only  now  look  back  with  wonder  and  amazement. 

Under  the  laws  referred  to,  labour  was  enforced  as  a  duty, 
and  refusal  to  work  was  punished  as  a  crime.  "  The  rates 
of  wages  for  which  men  should  work  were  fixed  by  act  of 
Parliament ;  and  it  was  equally  an  offence  for  the  workman 
to  demand,  or  the  employer  to  pay,  more  than  the  law 
specified.  Combination  of  every  kind  was  strictly  prohibited^ 
and  any  found  uniting  for  the  purpose  of  dealing  with  the 
conditions  of  labour  were  subjected  to  extremely  severe 
penalties."  (Ibid.,  page  107.) 

Under  Act  2  and  3,  Edward  YI.,  c.  15  (which  is  regarded 
as  the  starting  point  of  Legislation  against  combinations),  it 
was  enacted  "  that  if  any  artificers,  labourers,  etc.,  should 
e<mspire,  covenant,  or  ^roinise  that  they  should  not  make 
nor  do  their  work  but  at  a  certain  rate,  or  should  not  work 
but  at  certain  hours,  they  should  forfeit,  for  the  first  offence, 
JHO,  or  suflbr  wenty  days  imprisonment ;  for  the  second 
offence  «£20,  or  the  pillory ;  for  the  third  offence  J640  or  the 
pillory,  and  the  loss  of  one  ear,"  etc. 

This  law,  we  are  told  by  the  writer  I  have  already  quoted, 
'' was  in  spirit  but  a  type  of  all  the  Legislation  affecting 
labour  which  prevailed  right  down  to  the  end  of  the  first 
quarter  of  the  present  century."  "  Indeed, "  he  observes,  "it 
is  not  too  much  to  say,  as  Professor  Bogers  has  done  in  his 
hook  on  wages,  that  from  the  times  of  the  Wars  of  the  Boses 
up  to  the  repeal  of  the  Combination  laws,  all  legislation  was  • 
^  a  conspiracy  concocted  and  carried  out  by  parties  interested 
in  its  success,  entered  into  to  cheat  the  English  workman  of  hia 
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wages,  to  tie  him  to  the  soil,  to  deprive  him  of  freedom,  and 
to  degrade  him  to  irreparable  poverty.'  " 

We  all  know  the  natural  fruits  of  such  legislation. 
BefuBed  the  privilege  of  stating  their  grievances  openlj 
and  the  right  to  combine  to  enforce,  even  in  a  legitimate 
manner,  a  recognition  of  their  wrongs,  men  will  work  in 
secret  and  endeavour  to  accomplish  by  stealth,  and  in  an 
illegal  manner,  the  ends  that  should  be  attained  consti- 
tutionally, if  the  truest  interests  of  society  are  to  be 
conseired. 

It  was  so  in  the  instance  under  consideration.  When  the 
workers  found  that  they  could  do  nothing  lawfully  to  better 
their  condition  and  relieve  them  from  their  enforced  slavery^ 
they  formed  secret  combinations ;  for,  as  Howell  has  rightly 
affirmed,  ''  Tyranny  and  oppression  will  always  produce  men 
who  will  not  be  deterred,  by  any  consideration  of  danger, 
from  combining  to  resist  what  they  deem  an  injustice." 

After  the  passing  of  the  prohibitory  laws  I  have  referred 
to  only  the  most  zealous  workers  combined  openly,  "  but," 
says  Howell,  "  under  the  cloak  of  friendly  societies  many- 
associations  were  formed  .  .  .  Secrecy  was  the  child  of 
suppression ;  the  Legislature  forged  at  once  the  chains  of 
the  workmen  and  the  weapons  for  their  deliverance." 

When  the  law  prohibited  combination  on  the  part  of  the 
workers,  the  journeymen  tried  to  fix  a  list  of  prices.  This  the 
employers  opposed  on  the  ground  that  they  alone  had  the 
right  to  fix  the  price  of  labour.  The  idea  of  arbitration  in 
such  matters  was  also  opposed. 

That  the  efforts  of  the  workmen  to  combine  were  to  some 
extent  successful  is  sufficiently  shown  in  the  fact  that  at  the 
commencement  of  the  present  century  strikes  were  found  to 
be  common  in  almost  every  trade.  Class  interest  and 
influence  was  consequently  once  more  brought  to  bear,  and 
in  the  ^ear  1800  a  statute  was  passed  directed  against  all 
associations  of  workmen  established  for  any  of  the  purposes 
for  which  such  societies  where  then  in  existence ;  for,  as  I  have 
just  mentioned,  under  the  pretext  of  being  friendh  societies, 
associations  had  been  formed  having  for  their  object  the 
furthering  of  the  interests  of  the  workers  as  against  the 
ii:fluence  and  power  of  the  masters. 

By  the  statute  referred  to  (40  Oeo.III.,  c  106)  all  agreements 
between  journeymen  and  workmen  for  obtaining  an  advance 
of  wages  for  themselves  or  others,  or  for  reducing  the  hours  of 
work,  or  preventing  the  employment  of  hands,  or  in  any  way 
affecting  any  person  carrying  on  any  manufacture,  was 
declared  to  be  illegal.  Power  was  given  to  one  Justice  of 
the  Peace  to  convict  summarily  and  impose  imprisonment  for 
two  months  upon  any  workmen  making  such  agreements,  or 
interfering  in  the  other  ways  mentioned. 
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TTDder  this  law  those  who  were  bold  enough  to  defy  its 
provisions  were  made  to  suffer  heavily ;  for  the  laws  were 
put  in  force  without  mercy,  and  oftentimes  in  defiance  of 
justice.  As  an  instance,  it  may  be  mentioned  in  1805  three 
linen-weavers  were  sent  to  Wakefield  gaol  for  three  months — 
one  for  the  offence  of  carrying  a  letter  to  York  requesting 
assistance  from  other  workmen.  The  men  were  invariably 
punished  very  severely,  but  they  invariably  failed  whenever 
they  attempted  in  turn  to  prosecute  the  masters  for  combin- 
ation, athough  some  of  their  cases  were  fully  proved.  I 
might  cover  pages  in  quoting  instances  in  support  of  these 
statments,  but  that  would  only  unnecessarily  trespass  upon, 
the  time  I  have  at  my  disposal.  Those  who  are  curious  in 
the  matter  I  must  refer  to  Howell's  excellent  account  of  the 
Conflicts  of  Capital  and  Labour,  pp.  105-7. 

"  The  history  of  these  persecutions  and  contentions,"  says 
that  writer,  "  and  the  consequent  privations  endured  by  the 
workmen,  for  the  purpose  of  securing  their  independence,  is 
a  real  record  of  heroism.  In  spite  of  oppression  the  most 
crushing ;  of  legal  enactments  the  most  stringent ;  of  punish- 
ments the  most  cruel  for  any  infraction  of  these  acts,  the  men 
continued  to  combine  ;  they  contested  every  inch  of  the  ground, 
until,  after  a  struggle  of  centuries,  they  were  on  the  threshold 
of  victory  ;  partial,  it  is  true,  but  still  most  important,  viewed 
by  the  lig:ht  of  later  facts A  few  men  in  Parlia- 
ment, with  Joseph  Hume  at  their  head,  had  observed  their 
struggles  for  industrial  freedom,  and  in  the  year  1824  they 
moved  for  and  obtained  the  appointment  of  a  Select  Committee 
of  the  House  of  Commons  to  consider  the  laws  relating  to 
workmen  and  artisans."  The  conditions  under  which  the 
workers  were  struggling  at  this  time  may  be  judged  from  the 
statement  of  the  same  historian  that  "there  are  men  still 
living  who  can  recollect  the  time  when  they  had  to  bury  the 
books  and  records  of  their  Society  on  the  Town  Moor  of 
Bolton,  in  Lancashire,  when  oaths  had  to  be  resorted  to,  and 
were  administered  to  for  the  purpose  of  securing  mutual  pro- 
tection ;  when  to  ask  for  a  rise  of  wages,  or  even  to  receive  an 
advance,  if  offered,  was  a  violation  of  the  law,"  and  when  the 
exportation  of  machinery  and  the  emigration  of  artisans  was 
alike  forbidden. 

In  due  time  Mr.  Hume's  committee  brought  up  its  report. 
Briefly  summarised,  it  admitted  that  combinations  of  workmen 
had  taken  place  in  England,  Ireland,  and  Scotland,  and  that 
at  the  time  of  taking  evidence  such  combinations  were  in 
existence,  attended  with  strikes — the  object  being  to  keep  up 
wages,  regulate  the  hours  of  working,  and  to  impose  restric- 
tions upon  the  masters  respecting  apprentices  or  others  whom 
ihey  might  think  proper  to  employ  ;  that  serious  breaches  of 
the  peace  had  resulted,  attended  with  loss  both  to  masters 
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and  worlaneay  and  tbat  the  laws  reladng  to  comhimationB  had 
not  only  not  been  efficient  to  |»eTent  combinaticKis,  either  of 
mastera  or  of  workmen,  bat  on  the  contrary^  in  the  opinion  of 
many,  had  a  tendency  to  produce  mntnal  inritation  and  diatnuit. 

The  Committee  expresaed  the  opinion  of  its  monbea  that 
maaters  and  workmen  ehonld  be  freed  from  the  existiDg 
restrictions  regarding  rates  of  wages  and  hoars  of  working, 
and  be  left  at  perfect  liberty  to  make  such  anrangements  as 
they  might  natorally  think  proper ;  also,  that  the  Statute 
Iiaws  interfering  in  these  particalars  should  be  repealed,  as 
well  as  the  common  law  under  which  a  peaceable  meeting  of 
masters  or  workmen  could  be  prosecuted  as  a  conspiracy. 

While  suggesting  these  conceaaions,  the  committee  recom- 
mended "  That  it  is  absolutely  necessary,  when  repealing  the 
Combination  Laws,  to  enact  such  a  law  as  may  efficiently  and 
by  summary  process  punish  either  masters  or  workmen  who 
by  threat,  intimidation,  or  acts  of  violence,  should  interfere 
with  the  perfect  freedom  which  ought  to  be  aUowed  to  eaoh 
party  of  employing  his  labour  or  capital  in  the  manner  he 
may  deem  most  advantageous."     (Howell.) 

The  result  of  the  Select  Committee's  Beport  was  the  Act 
of  1824i  (5  Geo.  IV.,  c  95). 

This  Act  relieTed  workmen  from  all  liability  to  punishment 
for  engaging  m  peacef  al  combinations  or  strikes. 

Strues  on  a  large  scale  immediately  occurred  in  Tarions 
parts  of  the  country,  and  the  Legislature  was  seized  with 
a  panic,  which  the  manufskcturers  did  their  best  to  promote. 
Towards  the  end  of  the  session  the  panic  subsided,  and  **  all 
parties,*'  we  are  told,  were  contented  with  a  reproduction  <»f 
the  Act  last  quoted  *'  with  some  alteration  in  ito  shape,  and 
in  the  language  of  some  of  its  proyisions."  Statute  6  Gih>. 
lY.,  c.  129,  therefore  took  the  place  of  Statute  5  Geo.  lY.,  c.  95. 

The  employers  realisiAg  that  their  former  power  to  crush 
the  workers  and  force  them  to  accept  the  terms  they  might 
dictate  was  gone,  were  far  from  being  satisfied  ;  and  in  1830 
they  succeeded  in  obtaining  another  enquiry  bearing  upon 
combinations  and  strikes.  The  report  was  fniitleps,  and 
was  never  officially  published,  but  from  the  portions  of  it 
published  in  1862  by  Mr.  Senior— and  afterwards  in  his 
^'Historical  and  Philosophical  Essays"  (1865) — it  has  been 
shown  that  it  was  adverse  to  the  workmen. 

Under  Statute  6  Geo.  IV.,  c.  129,  while  exempting  from 
punishment  persons  meeting  together  to  determine  w^es 
and  hours  of  labour  (whioh  the  persons  actually  present  at 
the  meeting  might  require  or  agree  to  give),  the  law  defined 
all  combinations  or  .agreements  affecting  the  wages  or  hours 
of  work  of  persons  not  preiewt  at  the  meetings  as  conspiracies. 
Under  the  definition  .of  conspiracies  were  also  included 
attempts  to  Qont]:ol  a  master  jn  the  management   of  his 
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basiness,  and  agroemaiHu  not  to  work  in  company  of  any 
given  person,  or  to  pereraade  others  to  leave  their  emploj- 
ment,  or  not  to  engage  themselves.  For  such  offences  the 
lair-lsreakerB  were  Uable  to  fine  aad  imprisonment 

At  this  period  the  growing  activity  of  the  Unions,  and 
the  frequent  recurreuce  of  strikes,  intensified  the  aniiety 
and  enmitj  of  the  employers. 

In  1834  an  incident  occurred  that  brought  into  prominence 
the  disabilities  under  which  the  workers  were  still  labouring. 

**  Qit  Dorchester  labourers/*  sajs  Howell  (p.  116),  "  were 
convicted  and  sentenced  to  seven  years'  transportation, 
ostensibly  for  administering  unlawful  oaths,  but  really  for 
the  '  crime  of  combination.'  This  conviction  was  so  mani- 
festly unjust,  and  the  sentence  so  outrageously  cruel,"  he 
continues,  ''that  some  of  the  ablest,  certainly  the  most 
independent,  men  of  that  day  condemned  both,  in  no 
measured  terms;  and  they  resolutely  demanded  the  re- 
mission of  the  sentence  on  these  six  poor  men,  and  their 
immediate  liberation.  An  immense  demonstration  took 
place  in  the  Copenhagen  Fields,  on  Monday,  March  21st, 
1834,  attended,  it  is  said,  by  about  400,000  persons ;  and  a 
procession  between  six  and  seven  miles  in  length,  consisting 
of  nearly  50,000  workmen,  proceeded  to  the  official  residence 
of  Lord  Melbourne  for  the  purpose  of  presenting  a  petition 
with  over  266,000  signatures,  on  behalf  of  those  six  convicted 
Mttants.  After  a  good  deal  of  opposition  on  the  part  of  the 
Whig  Ministry  of  that' day,  backed  as  it  was  by  the  major 
portion  of  the  manufacturing  classes,  and,  after  much  delay, 
tile  men  were  '  pardoned,'  and  ordered  to  be  liberated.  But 
the  whole  proceeding  in  regard  thereto,"  the  writer  goes  on 
to  say,  *' were  shamefully  cruel  and  even  cowardly.  The 
men  had  been  hastened  out  of  the  country  "  (to  New  South 
Wales),  "and,  even  when  they  were  pardoned,  some  of  them 
did  not  bear  of  their  pardon  until  ^ears  afterwards,  and 
these  might  never  have  heard  of  it  until  the  expiration  of 
their  sentence,  had  it  not  been  for  the  merest  accident  of  one 
of  them  falling  across  an  English  newspaper  in  the  colony." 

This  ease,  as  might  be  expected,  gave  an  impetus  to  the 
cause  of  Unionism.  Stimulated  by  the  successful  meetings 
they  had  been  able  to  organise,  the  workers  were  led  to  make 
an  effort  to  establish  a  national  federation  of  the  whole  of 
the  trades.  A  weekly  newspaper  was  started  to  assist  the 
scheme,  which  for  a  time  gave  promise  of  success.  When, 
however,  the  men  who  had  been  convicted  were  pardoned,  the 
agiftftioii  eooled  cbwn.  But  the  workers  had  got  to  realise 
their  power.  **  Permanent  work,"  says  Howell,  "  had  already 
h^gmot  to  take  the  place  of  mere  spasmodic  effort ;  the  several 
trades  were  busily  employed  in  perfecting  the  machinery  of 
their  organisation,  and  thenceforth  it  is  not  difficult  to  trace 
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their  ajBtematic  operations,  and  disooTer  the  permeating 
iDfluence  of  their  asaociatiTe  strength  and  power." 

The  hiatoiy  of  XJnioniam  from  this  sfcage  for  some  yean 
afterwards  is  a  record  of  strikes,  prosecutions,  and  protests,  not 
against  the  law,  but  against  the  way  in  which  it  was  being 
administered. 

The  proaecntions  and  conTictions  resulted  in  the  Unions 
increasing  in  number ;  and,  on  March  25,  1845,  a  Society 
was  established,  under  the  title  of  the  National  Association  of 
United  Trades,  which  became  the  the  centre  of  a  great  more- 
ment,  and  gave  birth  to  a  newspaper  called  the  Labour  League. 
It  proposed  to  raise  a  sum  of  j£56,000  to  provide  a  fund  for 
the  support  of  workers  thrown  out  of  work  by  labour  disputes. 
It  bore  fruit  in  the  consolidation  of  trade  associations,  and 
the  better  onoerstanding  of  the  aims  and  objects  of  the 
Unions. 

In  1856  a  Select  Committee  was  appointed  to  enquire  into 
mattera  connected  with  mastera  and  operativea ;  and  in  1860 
another  committee  waa  appoioted  for  a  aimilar  object.  These 
inquiries  served^  the  purpose  of  throwing  light  upon  the 
questions  at  iasue  betweeen  the  employers  and  the  workmen. 

As  I  have  already  mentioned  the  feeliog  of  the  workmen 
had  not  been  so  much  againat  the  law  as  against  its  ad- 
ministration, but  the  Builders'  Strike  and  lock-out  in  London 
in  the  year  1859 — the  excitement  attending  which  created  uni- 
versal interest  for  manj  months — brought  aboutacnsis  that  led 
to  an  organised  effort  and  demand  for  the  amendment  of  the  law 
itself.  The  Press  took  the  sideof  theemployers,  anddenouucing 
the  Unions  as  Secret  Societies,  "whose  power  was  sustained 
only  by  terrorism,"  demanded  that  they  should  be  stamped 
out  as  an  incurable  and  detestable  evil.  The  Unionists  replied 
by  challenging  investigation.  In  the  year  1866  it  was  shown 
as  the  result  of  enquiry  by  a  Select  Committee,  that  the  average 
number  of  convictions,  under  the  existing  laws  in  England 
and  Scotland  alone  exceeded  11,000  cases  annually.  The 
enquiry  led  to  the  passing  of  the  Master  and  Servants' 
Act,  1867. 

In  the  latter  year  outrages  said  to  ha^e  been  committed  in 
Sheffield,  Nottingham,  and  Manchester,  led  to  the  appoint- 
ment of  a  Boyal  Commission,  with  power  to  enquire  into  the 
organisatioui  rules,  operations,  and  conduct  of  trade 
societies. 

"  The  investigation,'*  Howell  tells  us,  "  was  searching  and 
complete.  The  result  was  embodied  in  16  volumes  of 
reports ;  the  ordeal  was  a  severe  one,  but,"  he  adds,  *'  the 
Unions  as  a  whole  came  out  of  it  wWwiu  a  etain,'* 

Trade  Unionism,  and  the  cause  it  represented,  had  won  a 
great  and  glorious  victory.  This  was  demonstrated  in  the 
results  of  the  enquiry.    Instead  of  Legislation  to  suppress 
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**  the  incurable  and  detestable  evil/'  a  Temporary  Act,  pro- 
tecting the  funds  of  the  Unions,  was  passed  in  the  year  1869, 
and  two  years  afterwards  was  passed  a  Trade  Union  Act, 
which  sanctioned  their  objects  and  legalised  their  action. 

What  a  shout  of  victory  must  have  gone  up  when  the 
workers  realised  that  the  law  might  be  appealed  to  in  the 
future  for  their  protection,  and  might  no  longer  be  used  as 
an  instrument  of  persecution  and  revenge  in  the  hands  of 
their  masters ! 

And  it  was  in  their  onward  march  from  this  point  that  we 
have  had  a  splendid  illustration  of  the  trath  of  Mr. 
Gladstone's  utterance  when  he  declared  that  we  may  always 
trust  the  People. 

**  After  the  passing  of  the  Criminal  Law  Amendment  Act, 
1871,"  writes  Howell  (p.  126) — and  let  the  record  ever  remain 
to  the  honour  and  glory  of  the  Trade  Unions — "  the  agitation 
for  the  total  repeal  of  all  the  penal  laws  affecting  labour 
became  more  and  more  intensified  and  persistent;"  but 
''the  action  for  securing  this  end  was  constitutional  and 
methodical ;  the  public  mind  was  educated  by  meetings, 
lectures,  publications,  annual  congresses,  deputations  to 
ministers,  and  interviews  with  members  of  Parliament,  and 
by  debates,  bills,  and  petitions,  until  at  last  a  Conservative 
Giovernment  in  1875,  al'ter  a  slight  show  of  resistance,  with 
the  excuse  and  help  afforded  by  the  report  of  another  Boyal 
Commission,  granted  the  workmen's  demand." 

So  much  for  the  history  of  Trade  Unions  in  Great  Britain 
up  to  the  time  when  the  National  Conscience  found  expression 
in  the  voice  and  action  of  the  Legislature,  and  set  the 
workmen  free. 

During  the  past  27  years  the  British  workmen  have  shown 
themselves  worthy  of  the  confidence  reposed  in  them ;  and 
by  their  conduct  they  have  justified  before  the  whole  world 
the  action  of  the  Nation's  Legislature  in  granting  them  the 
freedom  they  now  enjoy. 

My  notes  on  the  history  of  Trade  Unions  would 
hardly  be  complete  without  some  reference  to  the  labour 
struggles  in  the  United  States,  and  on  the  Continent.  I 
have  dealt  most  fully  with  the  evolution  of  Unionism  in  Great 
Britain,  because  there  we  find  the  best  illustration  we  can 
obtain  of  Unionism  as  a  factor  in  Social  Evolution,  for  there 
we  have  a  land 

''  Where  freedom  broadens  slowly  down 
From  preoedeDt  to  precedent; 
Where  faction  seldom  gathers  head, 
But  by  degrees  to  fulness  wrought 
The  strength  of  some  diffusive  thought 
Hath  time  and  space  to  work  and  spiMd.'* 
The  era  of  the  Civil  War — we  are  told  by  Dr.  Ely,  in  his 
History  of  the  Labour  Movement  in  America — brought  into 
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prominence,  with  other  matters  of  iinportance,  a  fast 
number  of  labour  problems,  due  to  fluctuations  of  the 
cuirrencv,  to  rapid  changes  from  prosperity  to  adversity,  and 
also  to  the  sudden  and  maryelloua  accumulation  of  wealth  in 
the  hands  of  successful  business  men  and  lucky  adventurers. 
«  Never  before/'  he  writes,  "  were  there  such  sharp  contrasts 

in  the  country  between  riches  and  poverty Two 

other  especially  weighty  circumstances  must  not  fail  to  be 
mentioned.  First,  the  concentration  of  the  labouring  classes 
in  large  establishments  in  great  industrial  centres  had 
continued  without  interruption ;  second,  during  the  war, 
native  labour  had  in  many  quarters  been  replaced  by  foreign 
labour,  and  race  antagonism  added  intensity  to  the  natural 
struggle  between  employer  and  employed." 

To  these  causes  we  may  trace  the  organisation  of  labour 
in  America. 

''Most  trades,"  writes  Mr.  Washington  Gladden,  in  his 
article  on  *'  Social  Problems  in  the  United  States  "  (Suhjecta 
of  the  Bayy  Aug.,  1890),  "are  now  organised;  there  are  also 
trades  assemblies  in  which  some  degree  of  co-operation 
bHetween  the  trades  is  secured,  and  one  National  Society,  the 
Knights  of  Labour,  has  been  formed,  whose  ambition  it  is  to 
gather  into  its  ranks  all  classes  of  labourers,  organised  and 
unorganised.  But,"  he  conticues,  ''  if  any  compact  union  of 
the  labouring  classes  is  to  be  secured,  it  is  likely  to  take  the 
form  of  a  federation  of  Trades'  Unions,  rather  than  that  of 
one  comprehensive  labour  organisation  into  whose  local 
unions  labourers  of  all  classes  shall  be  promiscuously 
gathered." 

I  need  not  follow  the  growth  of  the  labour  movements  in 
America  much  further.  Suffice  it  to  say,  that  for  the  six 
years  ending  1866,  strikes  and  lock-outs  occurred,  and  battles 
were  fought  in  the  interests  of  labour  involving  a  cost  to  the 
employees  amounting  in  round  numbers  to  twelve  millions 
sterling. 

**  One  result  of  the  labour  war  of  1886,"  says  the  writer 
last  quoted,  "was  the  introduction  into  a  considerable 
number  of  establishments  of  the  principle  of  participation  in 
profits.  .  .  .  Since  that  date  the  movemept  has  been 
steadily  gaining  ground;  the  success  of  some  of  the  experi- 
ments has  been  notable,  and  there  is  a  fair  prospect  that  the 
system  of  participation  will  gain  a  firm  footing  in  our 
industrial  Society.  That  it  is  logically  the  next  stage  in  the 
evolution  of  labour  seems  obvious." 

On  the  Continent,  the  workers  have  to  win  their  right  to 
combine  for  the  protection  of  their  mutual  interest.  They 
are  as  yet  only  experiencing  the  throes  of  the  political  birth- 
pang  that  will  ultimately  give  them  the  liberty  they  are^ 
aiming  at. 
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I  turn  now  to  the  86'X)nd  portion  of  my  paper  in  which  I 
wish  to  deal  briefly  with  the  tendency  of  Trade  (Jnions. 

When  it  is  remembered  that  "  asBociative  effort " — taking 
diape  in  Trade  Unionism — has  been  the  "  natural  evolution  of 
Ifenerations  of  increasing  political  freedom/'  and  tbat  each 
form  of  industrial  association  is  that  most  suitable  to  the 
conditions  under  which  it  originates  and  lives,  I  think  it 
will  also  be  admitted  that  the  present  potentialities  of 
Ifniouism  need  give  us  no  alarm  for  the  future. 

I  hold  with  Mr.  William  Clark— one  of  the  contributors 
id  the  interesting  "Fabian  Essays,"  (p.  62),  "  that  there  Jiaa 
been,  and  is  proceeding,  an  Economic  Evolution,  practically 
independent  of  our  individual  desires  or  prejudices ; "  and 
holding  this  as  an  article  of  my  political  faith,  I  do  not 
contemplate  the  future  of  Unionism  with  fear  or  misgiving. 

Unionism,  like  the  individual,  has  to  spell  out  its  way  in 
fffllables  of  painful  experience,  but  the  fact  that  it  has 
Sometimes  seemed  to  blunder  and  fail  has  no  more  been  an 
indication  of  weakness  or  want  of  vital  strength  than  is  the 
&Iling  back  of  a  ripple  on  the  sandy  shores  an  indication 
that  the  waters  are  receding  from  their  work  of  drawing  down 
tiie  **  dust  of  Continents  to  be." 

"  No  doubt  vast  eddies  in  the  flood, 
Of  onward  time  shall  yet  be  made," 

but  are  the  eddies  any  indication  that  the  waters  are  not 
passing  onward  ?  Nay  !  do  not  the  eddies  create  the  very 
force  necessary  to  carry  them  forward  ? 
.  Let  us  not,  then,  judge  Unionism  by  the  apparent  mistakes 
that  have  been  made,  but  rather  by  the  sun-lit  milestones 
Aat  have  marked  its  progress. 

On  pages  427-9  of  his  history,  Howell  gives  a  list  of  nearly 
(K)  important  Acts  which  were  more  or  less  the  outcome  of 
the  combined  action  of  the  Trade  Unions  during  the  years 
1869  to  1889 ;  and  even  this  list,  it  is  admitted,  gives  but  a 
bare  record  of  the  direct  results  of  the  action  of  the  Unions 
and  Congresses,  and,  more  recently,  of  labour  representa- 
tion in  the  National  Parliament,  wliere  the  voice  of  Unionism 
is  now  listened  to  with  respect,  and  its  influence  made  mani- 
fest. As  Howell  has  pointed  out,  however,  "  it  is  not  so 
B&Qch  in  specific  performances  that  the  record  of  Trade 
Unions  is  seen  to  greatest  advantage.  It  is  rather,"  he  says, 
**  in  those  unrecorded  fields  of  labour  which  constitute  the 
cfveryday  life-work  of  the  Unions  that  they  display  their 
power,  wield  their  influence,  and  achieve  their  more  per- 
manent successes.  The  improved  condition  of  the  working 
classes  to  day  is  largely  due  to  their  efforts.  The  improve- 
ment has  been  slow — terribly  slow ;  and  it  is  not  so  apparent 
to  the  younger  generation  as  to  those  whose  age  and 
experience  takes  them  back  to  the  '*  forties  "  and  "  fifties  " 
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of  the  present  centurj.  The  progress,  nevertheless,  has  been 
real  and  substantiai  in  material  advantages — ^wages  and 
hours  of  labour;  in  social  position,  by  the  recognition  of 
industrial  rights ;  in  political  status,  bj  enfranchisement 
and  election  to  the  highest  posts  open  to  popular  election ;  in 
constitutional  rights  and  judicial  obligation  bj  the  repeal 
of  repressive  and  disabling  laws,  and  by  the  enactment  of 
more  just  and  equitable  enabling  laws  .  •  .  and  even  in 
the  administration  of  justice  the  position  of  workmen  has 
improved  enormously."  This  wi'iter  strongly  emphasises  a 
fact  that  he  declares  has  hitherto  been  lost  sight  of  by 
economical  writers,  and  that  is,  *'  the  higher  duration  of  life 
attained  by  the  members  of  the  Unions  in  recent,  compared 
with  former,  years.''  He  gives  striking  statistics  in  support 
of  this  assertion,  and  points  to  the  important  consid<>ration 
that  this  longer  duration  of  life  speaks  volumes  as  to  the 
present  improved  conditions  of  life  and  labour — that  the 
homes  and  circumstances  of  the  people  must  be  better,  for 
the  wives  share  in  tbe  longer  duration  of  life,  and  that  the 
improved  conditions  of  the  heads  of  the  family  cannot  fail  to 
exercise  a  beneficial  influence  upon  its  younger  branches. 

Above  all,  it  has  been  the  tendency  of  Unionism  to  bring 
more  prominently  under  notice  the  absolute  necessity  that 
exists  for  a  wiser  allocation  of  labour,  if  misery  is  to  be 
banished  from  the  ranks  of  the  working  classes.  This  is  the 
problem  towards  which  associative  effort  must  turn  its  almost 
undivided  attention  in  the  immediate  future.  Almost  without 
consciousness  of  the  fact  the  Trade  Unions  have  been  working 
out  tbe  answer  to  the  riddle,  working  it  out,  it  may  be,  through 
much  travail  and  suffering,  but  with  a  growing  demonstration 
of  tbe  fact  that  "  the  end  will  crown  the  work." 

What  are  the  avowed  objects  of  Trade  Unions  ?  I  do  not 
ask  upon  what  grounds  we  may  justify  their  existence,  for 
their  existence  is  explained  in  the  fact  of  their  adaptibility 
to  the  economic  conditions  under  which  we  live.  Trade 
Unionism  takes  it  place  as  a  natural  and  necessary  factor  in 
the  evolution  of  social  ]ife,  for  as  Jevons  nicely  puts  it  in  his 
little  work  on  **  The  State  in  relation  to  Labour"  (p.  88), "  Com- 
mon trade  interest  is  one  of  the  strongest  bonds  of  society,  and, 
judged  by  the  light  of  history,  is  likely  always  to  be  a  con- 
siderable factor  in  social  affairs." 

**In  their  essence,"  writes  Howell,  "  Trade  Unions  are 
voluntary  associations  of  workmen  for  mutual  protection  and 
assistance  in  securing  generally  the  most  favourable  conditiona 
of  Labour.  This  is  their  primary  and  fundamental  object, 
and  includes  all  efforts  to  raise  wages  or  prevent  a  reduction 
in  wages ;  to  diminish  the  hours  of  labour,  or  resist  attempts 
to  increase  the  working  hours ;  and  to  regulate  all  matters 
pertaining  to  matters  of  employment  or  discharge,  and  modes 
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of  working  .  .  .  The  epliere  of  their  action  extends  to 
almost  ever?  detail  connected  with  the  labour  of  the  workman 
and  the  well-being  of  his  everyday  life." 

Such  aims  and  objects  as  the^e  must  necessarily  have  a 
tendency  for  good,  and  if  in  striving  to  give  effect  to  the 
ideals  they  "  stretch  lame  hands  of  faith  to  reach "  the 
Trade  Unions  sometimes  get  caught  in  the  eddies  of  the  flow- 
tide  of  Social  Evolution,  the  experience  is  wholesome,  and 
must  be  recognised  as  an  essential  factor  in  their  progress. 
In  this  fact  lies  our  hope  for  the  future.  Each  mistaken 
effort  of  misused  strength  in  the  past  has  taught  them 
lessons  of  wisdom  that  will  certainly  be  taken  advantage  of, 
and  turned  to  good  account  in  the  future.  Every  conflict 
that  now  takes  place  between  Capital  and  Labour,  and  all 
the  experience  of  the  troublous  past,  goes  to  demonstrate 
beyond  any  room  for  doubt  that  the  objects  and  aims  of 
Trade  Unions  must  be  attained  peaceably,  or  not  at  all ; 
that  their  work  must  be  carried  out  upon  constitutional 
lines,  and  must  find  a  response  in  the  National  Conscience  if 
it  is  to  bear  the  fruit  they  hope  to  pluck. 

In  the  fact  that  the  Unions  must,  as  a  matter  of  experience, 
get  to  recognise  these  truths,  lies  our  guarantee  of  the  benign 
influence  that  associative  trade  effort  is  likely  to  exercise  in 
the  future. 

It  will  be  remembered  that  in  my  opening  remarks  I 
referred  to  the  broadening  of  the  ties  of  kinship  into  a 
realisation  of  the  duties  between  man  and  man  that  finds 
expression  in  a  brotherhood  based  on  the  foundations  of 
social  duties  and  relationship. 

In  the  gradual  evolution  of  the  highest  civilisation  there 
must  necessarily  be  different  phases  of  social  relationship.  The 
phase  we  have  now  entered  upon  is  being  largely  moulded  and 
shaped  by  the  influence  of  Trade  Unionism,  and  I  do  not  think 
there  is  anything  to  regret  in  our  forced  admission  of  this 
fact.  For,  if  the  human ,  race  is  progressing,  and  not  retro- 
grading, then,  surely,  the  recognition  of  the  fact  that  Trade 
Unions  have  become  important  factors  in  the  development  of 
a  higher  civilisation  is  sufficient  demonstration  in  itself  that 
the  tendency  of  Trade  Unionism  is  for  good  and  not  for  evil. 

The  more  immediate  tendency  of  associative  effort  on  the 
part  of  the  working  classes  appears  to  my  mind  to  lie  in  the 
direction  of  a  fairer  apportionment  of  the  world's  wealth, 
and  a  wider  recognition  of  equality  and  brotherhood  than 
has  yet  been  realised  in  the  world's  history. 

The  present  strife  between  Capital  and  Labour  cannot 
continue  for  ever.  Each  conflict  has  but  served  the  purpose 
of  bringing  the  contending  parties  closer  together,  and  the 
time  cannot  be  far  distant  when  they  shall  stand  face  to  face. 
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and  agree  to  live  and  work  together  in  unity  of  purpose  for  a 
mutuflJ  good. 

That  is  what  I  see  in  the  immediate  future  as  likely  to  re- 
qult  from  the  victories  of  Trade  Uniomsm  in  the  past,  and 
its  influence  at  the  present  time — an  Industrial  Partner- 
ship, in  which,  social  distinctions  being  set  aside,  the  skilled 
workman  will  work  hand  to  hand  with  the  man  of  capital^ 
and  each  will  share  the  just  profit  of  his  enterprise  and 
skill. 

And,  far  away  beyond  this,!  see  the  development  of  a  social 
life  in  which  associative  effort  will  have  played  «a  not  un» 
important  part,  the  ideal  Socialism  of  One 

"Who  wrought 
With  human  hands  the  Greed  of  Creeds 
In  lovelineas  of  perfect  deeds." 
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l^OTES   ON    TASMANIAN    CRUSTACEA,    WITH 
DESCEIPTIONS    OP    NEW    SPECIES. 

Bt  Oeo.  M.  Thomson,  F.L.S. 
(Corresponding  Member  Eojal   Society   of    Tasmania). 

When  in  Tasmania  in  January  of  this  year  I  collected  a 
few  specimens  of  Crustacea  in  the  neighbourhood  of  Hobart, 
and  also  obtained  others  from  Messrs.  A.  Simson,  of  Laun- 
oeston,  and  L.  Bodway,  of  Hobart.  Since  my  return  to  New 
Zealand  several  specimens  have  been  forwarded  to  me  by 
Mr.  C  Chilton,  who  obtained  them  from  Mr.  E.  M.  Laing, 
and  a  number  of  others  have  been  received  from  Mr.  Morton. 

As  far  as  I  am  aware,  no  one  in  l^smania  has  devoted 
special  attention  to  the  Crustacea,  though  a  few  species  have 
been  described  in  foreign  publications  from  material  gathered 
in  the  colony.  In  the  *'  Catalogue  of  Australian  Stalk  and 
Sessile-eyed  Crustacea,"  by  Prof.  Haswell,  of  Sydney,  which 
was  published  in  1882  by  the  Trustees  of  the  Australian 
Museum,  42  species  are  recorded  (and  41  described)  from 
Tasmania.  Seven  more  are  described  as  occurring  in  Bass 
Straits,  some  of  which  are  no  doubt  to  be  found  on  the 
Tasmanian  shores.  In  the  various  reports  of  the  collections 
made  by  the  "  Challenger "  expedition  several  additional 
species  are  also  recorded  from  Bass  Straits,  to  which  the 
same  remark  applies. 

Only  f<mr  of  the  previously  described  forms  are  fresh- 
water species,  namely  :  Astaeopsis  franhlinii  and  A,  tasmani' 
cut,  Engsens  foaaor  and  E,  cunicularius,  all  fresh-water  cray- 
fishes. The  latter  genus  is  found  in  G-ippsland  as  well  as  m 
Tasmania.  Judging  by  past  experience  as  to  the  limits  of 
variation  among  fresh- water  crayfishes,  it  will  probably  be 
found  on  further  examination  that  the  two  Tasmanian  species 
of  Engseus  are  not  entitled  to  rank  separately ;  Erickson's 
descriptions  are  not  very  satisfactory. 

The  collection  examined  by  me  includes  22  species.  Of 
these  only  5  have  been  recorded  in  the  Catalogue  of  the 
Australian  Crustacea ;  10  have  been  already  described  from 
other  parts  of  the  world,  but  are  now  recorded  for  the  first 
time  from  Tasmania,  while  7  are  quite  new  and  are  described 
here  for  the  first  time.  In  an  appendix  I  add  a  species 
described  by  Budde-Lund.  These  additions  bring  the  total 
number  of  apecies  now  known  to  occur  in  Tasmania  to  58. 
It  is  manifest  that  this  represents  only  a  fraction  of  the 
lorms  which  must  occur  in  the  colony. 

D 
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The  most  mterestiiiff  of  my  finds  is  certainly  the  Schizopod 
sbrimp  ( Anatpis)  found  in  pools  at  the  top  of  Mt  Weilingitm. 
How  an  animal  of  sacb  oonBpidooB  nae  should  haTe  hitherto 
escaped  the  obserration  of  collectors,  occnrriog  as  it  does  in 
a  locality  which  residents,  as  well  as  Tisitors,  to  Hobart  Tisit 
in  nambers  erery  season,  is  only  another  proof  of  the  small 
amount  of  attention  which  has  hitherto  been  paid  to  this 
section  of  the  Tasmanian  fauna. 

This  animal  is,  I  think,  one  of  the  most  remarkable  Crus- 
taceans found  of  late  years.     How  and  when  its  ancestors 
reached  its  present  habitat  is  one  of  those  questions  whidi 
we  have  no  present  means  eyen  of  guessing  at    Its  nearest 
allies—and  even  they  are  Tery  distantly  related — appear  to 
be  among  the  EuphausiidsB,  a  deep  sea  group  of  Schisopods. 
But  the  whole  structure  of  the  animal  has  become  so  pro- 
foundly modified  from  that  of  all  known  Thoracostraca,  that 
I  think  we  must  assign  it  a  very  high  antiquity.    To  take 
only  two  of  its  most  prominent  characteristics,  it  has  com- 
pletely lost  the  shield  or  carapace  so  distinctive  of  all  other 
animals  of  the  order  Thoracostraca,  and  no  doubt  in  asso- 
ciation with  this  its  gills  have  become  plate-like  and  project 
externally  along  the  sides  of  the  thorax.    The  loss  of  the 
carapace  is  the  feature  which  has  soggested  the  name  Ana^pis 
to  me.    In  respect  to  this  feature,  and  also  in  its  gills,  the 
animal  resembles  an  Amphipod,  the  resemblance  being,  how- 
ever, purely  external  and  having  no  importance.     It  is  this 
featiue  again  which  suggests  the  great  antiquity  of  the  form, 
for  among  all  the  Thoracostraca  the  carapace  appears  at  an 
extremely  early  stage  of  the  development  of  the  individual, 
and  is  present  in  all  the  sub-ordera.    In  the  Euphausiidsd 
the  young  animal  is  hatched  as  a  Nauplius  with  a  large  well- 
developed  carapace.      At  what  stage  of    its  development 
Anaspii  loses  its  carapace,  or  has  already  in  the  course  of  its 
evolutionary  history  lost  it,  is  a  question  which  I  am  unable 
at  present  to  solve ;  meanwhile  I  think  it  advisable  to  create 
a  new  family  AnaspidsB  (Tribe  Schizopoda)  for  its  reception. 

The  occurrence  of  fresh-water  Amphipoda  of  the  genus 
Niphargu8  is  another  point  of  great  interest.  N,  montanus 
seems  common  enough  in  the  smaller  pools  and  among  the 
swampy  ground  on  the  top  of  Mt.  Wellington.  I  did  not  find  it 
in  the  large  pools  with  Anaspit;  the  latter  would,  perhaps, 
exterminate  it  in  such  open  localities.  I  collected  N,  mortoni 
originally  in  a  small  rill  at  an  elevation  of  only  200  or  300 
feet  above  high-water  mark,  at  Franklin  on  the  Huon,  and 
was  at  firat  under  the  impression  that  it  might  prove  onl^  a 
transitional  form  between  a  littoral  and  a  fresh-water  species. 
But  it  appeara  to  be  abundant  in  the  streams  coming  down 
the  seaward  side  of  Mt.  Wellington  at  elevations  of  2<X)0  feet 
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And  more.  It  is  just  questionable  whether  mj  specimens 
are  strictly  referable  to  the  genus  NipJuirgus,  occurring,  as 
the  latter  does,  onlj  in  the  subterranean  waters  of  Europe. 
The  genus  is  probably  of  considerable  antiquity,  for  it  has 
undergone  a  good  deal  of  modification.     N.  marUanus  is  also 

Srobably  of  very  considerable  age  as  a  species,  for  not  only 
ees  it  occur  at  a  much  greater  elevation  than  N,  mortoni,  but 
it  has  also  undergone  greater  modification  of  structure.  It 
would  aid  us,  perhaps,  in  the  elucidation  of  this  problem  if  all 
the  fauna  of  the  pools  on  Mt.  Wellington  were  to  be  examined. 
The  researches  conducted  by  Mr.  Chilton  and  myself  on  the 
New  Zealand  Crustacea  have  brought  to  light  some  interest- 
ing facts  in  this  connection.  For  example,  of  fresh-water 
Amphipoda  and  Isopoda  there  are  eight  known  species  in 
New  Zealand,  three  of  which  occur  in  streams,  etc.,  and  five 
are  subterranean — of  the  former,  Idotea  lacustris  ranges  from 
brackish  waters,  just  above  tide-marks,  to  a  height  of  1200  ft. 
The  species  belongs  to  a  genus  having  several  marine  repre- 
sentatives in  the  New  Zealand,  and  is  apparently  identical 
with  a  form  found  in  the  Straits  of  Magellan.  Our  species 
therefore  is  apparently  in  course  of  development  into  a  truly 
fresh-water  form.  One  species  of  Phervsa  (marine)  occurs 
in  the  shallow  coastal  waters,  another,  very  different,  has 
only  hitherto  been  found  at  elevations  of  2000  feet,  quite 
100  miles  from  the  sea.  One  species  of  Calliopins  is  marine 
(littoral),  one  occurs  in  fresh-water  streams,  and  a  third  in 
the  underground  waters  of  the  South  Island.  On  the  other 
band,  Oammarus  fragUis,  Orangonyx  compactus,  Phreaioicue 
typicu8f  and  Cruregens  fontanus  are  all  species  occurring  only 
in  subterranean  waters,  and  of  which  no  related  marine 
sx>ecie8  have  been  found.  They  have  very  probably  been  long 
isolated,  especially  the  two  last,  and  have  undergone  a  very 
considerable  amount  of  modification.  It  may  ultimately  be 
possible  to  trace  the  developmental  relations  of  several  of 
these  fresh-water  forms  from  allied  marine  forms  now  occurr- 
ing in  the  adjacent  seas,  and  this  is  being  gradually  done  in 
New  Zealand.  In  the  case  of  Tasmania  however,  so  little  ia 
yet  known  of  the  Crustacean  fauna,  that  any  speculations  as 
to  the  origin  of  the  fresh-water  forms  are  premature.  In 
light  of  the  finds  recorded  by  me,  however,  naturalists  will 
wait  with  some  impatience  for  further  researches  on  the 
fresh-water  fauna  of  Tasmania. 

The  terrestrial  Crustacea  are  of  very  great  interest  as  bear- 
ing on  the  question  of  geographical  distribution.  Talitrus 
si^vaticus  is  an  Amphipod  common  to  Tasmania  and  the 
eastern  parts  of  Australia.  It  is  the  representative  in  damp 
woods  ^  the  New  ZealsAd  Orehedia  gylvieola.  How  widely 
these  species  differ,  or  whether  they  are  not   indeed  too 
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closely  allied  to  be  eoparated  eren  specifically,  is  still  an 
iindetermiDed  point,  the  whole  relationships  of  the  Orchestidie 
requiring  to  be  carefully  worked  up.  Oniscvs  punctatus^  the 
common  wood-louse  of  the  bush,  found  along  with  the  last 
species  under  dead  leaves,  etc.,  is  also  common  in  New  Zealand, 
where  it  is  associated  with  Orchestia  eylvicola,  Porcellio 
graniger,  another  common  wood-louse  of  New  Zealand,  and 
which  has  also  been  recorded  from  Tasmania,  is  not,  as  a 
rule,  found  in  the  damp  bush  in  the  eastern  colony.  It 
affects  drier  situations,  and  is  the  species  which  frequents 
houses  and  gardens.  It  may  prove  to  be  a  cosmopolitan  species. 
It  is  certainly  likely  to  be  widely  spread  by  artificial  means,  as 
New  Zealand  and  Tasmanian  ferns  and  other  bush  plants, 
especially  when  packed  for  export  in  nurserymen's  establish- 
ments, are  almost  certain  to  contain  specimens.  The  question 
requires  examination.  Oustave  Budde-Lund  (Crust.  Isop. 
Terrestria)  thinks  that  probably  this  species  does  not  differ 
from  P.  leevis,  a  form  found  in  nearly  every  country  of  the 
world. 

I  have,  in  this  paper,  described  the  new  species  of  Amphi- 
poda  at — what  may  appear  to  some  to  be — undue  length, 
^ut  in  face  of  the  confusion  which  has  arisen  in  the  past 
from  imperfect  descriptions  of  species  of  this  group,  I  think 
it  better  to  err  in  the  direction  of  minute  treatment  than  to 
leave  in  doubt  the  characters  of  the  forms  which  are  being 
described. 

The  following  species  are  described  here  for  the  first 
time: — 

Qebia  simsoni. 
Anaspis  tasmanisB 
Bpcinela  spongicolr 
Lysianax  stebbingi. 
Atyloides  tasmanise. 
Niphargus  mortoni. 
montanus. 

The  following  species,  already  described,  are  here  added  to 
the  fauna  of  Tasmania : — 

Pinnixa  faba,  Dana  (Australia,  etc.) 

Petrolisthes  elongatus.  Heller  (Australia  <&New  Zealand). 

Leander  intermedins,  Stimpson  (Australia). 

Oniscus  punctatus,  mihi  (New  Zealand). 

liigia  australiensis,  Dana  (New  South  Wales). 

Actoecia  euchroa,  Dana  (New  Zealand). 

SphsBroma  gigas,  Leach  (Kerguelen  Island,  Australia^ 

New  Zealand,  Auckland  Islands,  Falkland  Islands, 

Tierra-del-Puego) . 
lais  pubescens>  Dana  (Kerguelen  Island,  New  Zealand,. 

and  Tierra-del-Puego). 
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HjalA  rupicola,  Haswell  New  South  Wales).    * 
M»ra  fasciculata,  mihi  (New  Zealaiid|L 

Tribe  Brachyum, 
Fam.  Pinnotheridce. 

1.  Pinnixafdba,    Dana. 

I  picked  up  a  single  specimen  (female)  of  this  small  crab 
on  the  beach  near  Hobart,  and  Mr.  Morton  has  sent  me  a 
nnmber  collected  by  himself  from  mussels,  also  all  females. 
I  follow  Prof.  Haswell  in  assigning  my  specimens  to  this 
species,  though  it  seems  questionable  to  me  whether  all  the 
species  of  Pinnixa  and  Firvnotherea  are  not  referable  to  one 
and  the  same  slightly  varying  form.  This  species  appears  to 
be  common  enough  about  Hobart,  though  it  has  not  pre- 
yiously  been  recorded  from  Tasmania. 

Tribe  Anomoura, 
Sub-tribe  Porcellanidea, 

2.  Petrolidhes  dongatus,     M.  Edw. 

Specimens  of  this  shore  crab,  so  common  on  the  coasts  of 
New  Zealand,  were  found  under  stones  between  tide-marks 
on  the  beaches  in  the  neighbourhood  of  Hobart.  It  has  not 
previously  been  recorded  from  Tasmania. 

Tribe  Macroura. 
Fam.  Callianaeaidce, 

3.  Oehia  simsonL    Nov.  sp.  (PI.  I.,  figs.  3 — 5.) 

Front  three-lobed,  the  carapace  being  produced  in  the 
median  line  into  a  blunt  rostrum,  and  the  margins  also 
produced  forwards  into  acute  points.  The  anterior  portion 
of  these  margins  and  of  the  rostrum  are  crenately  toothed 
and  somewhat  hairy.  External  antennse  three-fourths  as 
long  as  body,  internal  pair  having  the  peduncle  reaching  as 
far  as  the  peduncle  of  the  external  pair;  both  flagella 
extremely  short.  First  pair  of  legs  very  stout ;  mesos  broad 
and  flattened,  with  about  four  small  teeth  on  its  lower  distal 
margin,  and  one  on  its  upper  margin  near  the  end ;  carpus 
with  one  strong  tooth  on  the  lower  inner  margin  ;  propodos 
elongate  sub-quadrate,  the  lower  margin  produced  into  a  long 
stout  tooth ;  palm  transverse ;  dactylos  nearly  straight,  acute, 
very  hairy,  and  twice  as  long  as  palm. 

In  the  general  form  of  the  front  of  the  carapace  (fig.  41), 
this  species  resembles  G,  spinifrons  (Haswell),  but  is  dis- 
tinguished by  the  almost  total  absence  of  spines  by  the  form 
of  the  hand  in  the  first  pair  of  legs,  and  by  the  absence  of 
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distinct  epimeral  tMckenings  on  the  sides  of  the  abdominal 
segments.  The  legs  of  the  second  to  the  fifth  pairs  are 
destitute  of  spiAs,  but  have  the  carpus,  propodos,  and 
especially  the  dactjlos  somewhat  thickly  furDished  with  hair?. 
The  telson  (fig.  5)  is  short,  very  broadly  rounded,  and  is 
thinly  membranous  in  texture.  The  external  plate  of  the 
last  pair  of  pleopoda  broadens  posteriorly,  and  is  strengthened 
by  two  stout  nearly  parallel  median  ridges  in  addition  to  its 
marginal  thickening ;  the  internal  plate  is  obliquely  fan- 
shaped,  and  is  strengthened  by  one  median  ridge.  Length 
44  mm.  (l^  inch). 

A  single  specimen  was  handed  to  me  by  Mr.  A.  Simson 
(after  whom  the  species  is  named),  who  obtained  it  on  the 
East  Coast.  It  is  a  female,  having  the  whole  under  sur&ce 
of  the  abdomen  covered  with  ova. 

Fam.  AstacidsB. 

4.  Astacopsis  fratiJclinii,     Gray. 

A  few  small  specimens  of  this  common  freshwater  Crayfish, 
obtained  at  Zeehan  (?),  were  handed  me  by  Mr.  Simson. 
Gray's  short  description  reproduced  in  the  Australian 
Museum  Catalogue  (p.  176)  is  substantially  accurate.  la 
none  of  my  specimens,  however,  were  "the  sides  of  the 
second  abdominal  rings  spinose."  On  all  of  them  examples  of 
the  parasitic  Temnocephalus  qvdricomis  (Haswell)  were 
found. 

5.  Eiigceus  cunicularitis,    Erichson  (PL  I.,  figs.  1  and  2). 

Specimens  of  this  small  freshwater  crayfish,  collected  at 
Zeehan  (?),  were  handed  me  by  Mr.  A.  Simson.  The  name 
is  wrongly  printed  E.  cniiicularia  in  the  Australian  Mus. 
Cat.  It  differs  from  E,  foaaor,  according  to  Erichson 
(Archiv  fur  Naturg.,  1846,  p.  102)  not  only  in  the  absence 
of  a  toothed  border  on  the  lower  side  of  the  hand,  but  also  in 
its  more  roimded  carapace,  its  broader  rostrum,  larger  ejea, 
sharp-pointed  antennary  scale,  and  in  the  greater  breadth  o£ 
the  posterior  part  of  the  abdomen.  In  th^  absence  of 
examples  of  E,  fosior,  I  cannot  compare  the  two  forms,  but 
the  characters  seem  hardly  good  enough  to  found  a  specific 
distinction  upon. 

My  largest  specimen  was  1  j-  inches  in  length  from  the  point 
of  tne  rostrum  to  the  extremity  of  the  caudle  swimmerets ; 
the  chelflB  were  about  1|  inches  long.  In  the  figure  (fig.  1)  tho 
relative  narrowness  of  the  abdominal  segments  as  compared 
to  the  carapace  is  not  brought  out.  The  carapace  is  deep 
relatively  to  its  breadth,  and  in  general  appearance  the  whola 
body  is  much  compressed.  The  carapace  is  produced  in  front 
into  a  minute  sharp  rostrum  (fig.  2),  reaching  slightly  beyond 
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ike  eje-sockets,  and  on  the  upper  part  of  it  are  two  minutely 
aetOBe  ridges  whicli  converge  towards  it  extremity.  The  eye- 
peduncles  are  very  short,  and  the  acutely-pointed  scales  of 
the  outer  antenn^d  hardly  reach  beyond  them.  The  whole 
body  is  nearly  smooth,  and  there  are  only  a  few  small  hairs  on 
tho  outer  joints  of  the  legs. 

Fam.  PdkBmonidcB. 

6.  Leander  intermediua,     Stimpson. 

A  single  specimen  of  this  prawn^ — a  female  carrying  an 
immense  number  of  ova  beneath  the  abdomen, — ^was  obtained 
on  the  East  Coast  by  Mr.  A.  Simson.  The  species  has  not 
been  recorded  from  Tasmania  before. 

Tribe  Schizopoda. 
Fam.  Anaapidte,  fkm,  noT. 

Carapace  wanting  ;  the  cephalon  and  all  the  segments  of 
the  body  distinct.  Maxillipeds  and  succeeding  seven  pairs 
of  1^8  nearly  uniform  in  structure,  adapted  for  walking, 
BrancbisB  lamellar,  all  external.  No  egg-pouch.  Pleopoda 
-with  well-developed  natatory  exopodites  ;  endopodites  of  first 
and  second  abdominal  segments,  specially  modified  in  the 
males  as  copulafery  appendages,  tropoda,  normal.  Deve- 
lopment  ? 

Genus  Anaepis,  gen.  nov. 

Integument  thin  and  flexible.  Whole  body  divided  into 
fifteen  distinct  subequal  segments,  viz.,  cephalon,  eight 
thoracic,  and  six  abdominal.  Eyes  well  developed.  First 
antennffi,  with  three- jointed  peduncle  and  two  flagella.  Second 
antennse,  with  well  developed  scale  on  the  second  joint.  Man- 
dibles with  three.jointed  palpi.  First  maxillae  two-branched  ; 
second  pair  four- branched.  Maxillipeds  pediform,  with  two 
mdimentarj  branchiae  projecting  externally  from  the  coxa ; 
ezopodite  small  and  rudimentary.  Legs  generally  uniform 
in  structure,  seven- jointed,  each  furnished  with  a  claw-like 
dactylos.  The  coxa  of  each  leg  (except  those  of  the  last 
pair)  bear  two  external  lamellar  branchiae  which  project  for- 
ward, and  the  basos  bears  a  well-developed  natatory  exopo- 
dite.  Gknitai  opening  of  the  female  on  the  sternum  in  front 
of  the  last  pair  of  thoracic  legs.  Telson  short,  rounded, 
Uropoda  with  the  plates  subequal ;  inner  with  a  slight  longi- 
tudinal median  ridge ;  outer,  with  an  imperfect  transverse 
articulation  near  the  middle. 

7.  Anaapis  tfumanise,  sp.  nov. 

The  characters  of  this  remarkable  and  interesting  shrimp— 
fhe  only  truly  freshwater  schizopod  I  think  yet  f ound— ^xo 
expressed  in  the  diagnosis  of  the  genus.    A  few  de- 
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tails  may  be  added  here,  but  I  propose  elsewhere  to  describe 
the  animal  more  fullj,  and  to  discusa  its  affinities. 

The  cephalon  is  hardly  larger  than  any  of  the  body  segments, 
and  is  produced  in  a  very  short  acute  rostrum  between  the 
bases  of  the  antennee ;  its  sides  are  sub-equal  in  depth  to  tbe 
succeeding  segments.  U  he  first  thoracic  segment  alone  has 
its  sides  divided  by  a  very  distinct  and  somewhat  oblique 
line  into  a  broad  epimeron  ;  none  of  the  other  segments  bear 
any  traces  of  epimera.  The  lateral  margins  of  all  the  thorade 
segments  but  the  last  are  more  or  less  covered  bv  the  plate- 
like branchiae  of  their  respective  segments,  which  are  all  ex- 
ternal to  the  body  and  projoct  forwards.  The  abdominal 
segments  are  somewhat  longer  than  the  thoracic ;  their  mar- 
gins are  smooth,  except  the  two  last,  which  are  slightly  fringed 
with  short  tooth-like  Opines  or  set®. 

The  cephalic  segment  carries  the  ophthaJmites,  two  pairs  of 
antennsB,  the  mandibles,  and  two  pairs  of  maxillae.  The  first 
thoracic  segment  carries  the  first  pair  of  walking  legs,  which, 
are  the  modified  maxillipeds.  Each  of  the  succeeding  seg- 
ments bears  a  pair  of  appendages,  those  of  the  thorax  acting 
partly  as  walking  legs  and  partly  as  natatory  organs, 
and  those  of  the  abdomen  as  natatx>ry  organs.  The 
teldon  is  bluntly  triangular  in  form,  slightly  ridged  down  the 
median  line  and  thickened  along  its  outer  margins ;  the  pos- 
terior rounded  margin  is  furnished  with  a  comb-like  row  of 
short  spines. 

The  eye-peduncles  are  short,  one- jointed,  and  directed 
obliquely  outwards.  The  antennae  of  the  first  pair  have  a  three- 
jointed  peduncle,  the  joints  of  which  are  broad  and  rather 
flattened.  The  last  joint  bears  two  flagella,  the  outer  of  which, 
is  composed  of  a  great  number  of  articulations — usually 
from  75  to  100 — and  is  from  two-thirds  to  three-fourths  the 
length  of  the  whole  animal ;  the  inner  is  less  than  one- fourth 
the  length  of  the  animal,  and  is  divided  into  from  20  to  25 
articulations  only.  The  second  aittennss  have  a  four-jointed 
peduncle,  with  a  long  multi-articulate  (50-60  joints)  flagel- 
lum,  the  first  joint  of  which  is  probably,  however,  to  be 
reckoned  as  the  fifth  of  the  peduncle.  The  moveable  plate 
at  the  end  of  the  second  joint  is  oval,  and  has  a  smooth  mar- 
gin fringed  with  long  plumose  setae.  The  flagellum  is  about 
two-thirds  as  long  as  the  body  of  the  animal. 

The  mandibles  are  strongly  developed  and  are  placed  so  as 
to  close  the  mouth  opening  with  their  exposed  part.  The 
cutting  edge  is  furnished  with  a  double  row  of  strongly  in- 
durated teeth,  and  at  right  angles  to  it  stands  the  large  oval 
grinding  tubercle.  The  first  maanllas  are  two-branched  ouly» 
the  outer  branch  ending  in  a  double  row  of  strong  spines 
which  are  pectinately  toothed  on  the  inner  side,  and  the  inner 
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branch,  which  is  both  smaller  and  more  rounded,  being 
fringed  with  short  plumose  setee.  The  second  nuixillse  are 
four-branched,  each  branch  being  one- jointed.  These  two 
pairs  of  organs  appear  to  be  purely  masticatory  in  their  func- 
tion and  to  differ  from  those  of  other  Schizopods,  not  only 
in  the  number  of  their  articulations,  but  also  in  the  total 
absence  of  any  external  appendages.  The  maxilUpeds  are 
similar  in  general  form  to  the  succeeding  pairs  of  legs.  They 
are  very  distinctly  seven- join  ted,  and  bear  on  the  inner  side  of 
the  coxal  joint  two  small  lamellar  organs  fringed  with  setsD,  and 
which  appear  to  act  as  masticatory  lobes  subsidisary  to  the 
maxillaB.  These  resemble  in  a  more  highly  developed  form 
the  masticatory  lobe  found  on  the  corresponding  joint  on  the 
maxilliped  of  most  species  of  the  Euphausiidee.  On  the 
outer  side  of  the  coxa  are  two  small  lamellar  branchiae,  while 
the  basos  bears  a  short  slender  one- jointed  exopodite  which 
just  shows  at  its  extremity  traces  of  the  articulation  which 
characterises  the  same  organ  in  the  succeeding  appendages. 
The  dactylos  of  this  limb  (and  of  nearly  all  the  succeeding 
pairs)  ends  in  two  or  three  powerful  hooked  claws  which  are 
almost  hidden  among  setse. 

The  other  seven  pairs  of  waUcing  legs  increase  iu  length  up 
to  the  fourth,  which  is  the  longest,  and  then  gradually  de- 
crease in  length  and  robustness  to  the  last.  The  branchisB,  which 
greatly  resembles  the  same  organs  among  ordinary  amphipod 
crustaceins,  imdergo  a  somewhat  similar  progression  and 
diminution  in  size,  but  are  quite  wanting  on  the  last  pair. 
The  exopodites  or  natatory  branches  increase  in  size  rela- 
tively to  the  limbs  which  bear  them  from  the  first  up  to  the 
sixth  pair,  in  the  seventh  they  are  reduced  to  small  branchia- 
like  processes,  quite  destitute  of  segmentation,  in  the  eighth 
they  are  quite  wanting 

The  five  pairs  of  pleopoda  are  all  similar  in  form  in  the 
females.  Each  consists  of  a  basal  joint  carrying  a  large 
natatory  exopodite  near  its  outer  angle,  and  a  small  lamellar 
endopodite,  like  a  rudimentary  gill,  on  its  inner  angle.  la 
the  males  the  endopodite  of  the  first  pair  is  developed  into  a 
lamelliform  plate,  projecting  inwards  and  apparently  fur- 
nished with  a  duct,  while  the  corresponding  limits  of  the 
second  pair  are  produced  into  two  scoop-like  processes,  with 
their  hollow  faces  meeting  in  the  median  line.  I  have  not 
discovered  the  use  of  these  organs.  The  sixth  pair  or  uropoda 
are  developed  into  a  large  tail-fin  as  in  most  Schizopods,  but 
owing  to  the  shortness  of  the  telson  this  is  formed  of  fotur 
(not  five)  plates.  The  plates  are  sub-equal  in  length,  narrow- 
oblong  in  form,  and  are  fringed  with  long  comb-like  setae. 
The  outer  plates  are  ridged  on  their  outer  proximal  margins, 
and  are  pioily  divided  by  a  transverse  ridge  defined  by  a  row 
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of  short  spines.    The  telsoD  is  short,  rounded  and  toothed 
round  the  end. 

Large  specimens  are  ahout  I|  inches  in  length,  the  average 
length  being  about  one  inch. 

The  colour  is  grayish,  becoming  brown  in  spirit  specimens. 

I  discovered  these  remarkable  shrimps  in  a  pool  near  the 
top  of  Mount  Wellington,  that  is,  at  an  elevation  of  over 
4,C00  feet.  The  pool  had  deep  crevices  among  the  boulders, 
and  in  these  dark  recesses  large  specimens  seemed  to  be 
abundant,  but  they  were  shj  and  difficult  to  capture.  Crumbs, 
etc.,  dropped  on  to  the  sloping  rock  bottom  of  the  pool  at- 
tracted them  however,  and  I  was  able  to  secure  several  speci- 
mens, apparently  all  females.  This  was  in  January.  At  my 
request,  however,  Mr.  L.  Rodway  visited  the  spot  on  the  24th 
May.  The  ground  was  then  covered  with  snow  and  the  pools 
all  frozen  over.  After  breaking  the  ice,  he  put  in  a  small  net 
baited  like  a  crayfish  net,  and  as  the  result  of  several  hours' 
patient  waiting  in  an  extremely  cold  situation  he  succeeded  in 
securing  a  large  series  of  specimens  of  both  eexes  and  of  con. 
siderable  range  of  size.  I  wish  to  take  this  opportunity  of 
thanking  Mr.  Eodway  for  his  kindness  to  me  in  carrying  out 
my  request  with  so  much  enthusiasm. 

I  believe  this  form  to  be  the  most  interesting  Crustacean 
which  has  been  discovered  for  very  many  years. 

Tribe  leopoda. 
Fam.  OnucidsB, 
Sub-Fam.  Oniscince. 
8.  OnisciLS  punctatus,  mihi  (PI.  I.  figs.  6-13). 

This  terrestrial  Isopod,  so  common  among  fallen  leaves,  etc., 
in  the  New  Zealand  bush,  seems  to  be  equally  common  in  similar 
situations  in  Tasmania.  I  obtained  some  specimens  along  with 
TcditruB  sylvaticus  on  the  slopes  of  Mount  Wellington,  and  re- 
ceived a  number  also  from  Mr.  Morton,  collected  from  the  same 
locality.  My  original  description  in  the  Transactions  of  the 
New  Zealand  Institute,  vol.  xi.,  is  very  meagre,  and  the 
figure  most  unsatisfactory ;  I  therefore  take  this  opportunity 
of  amplifying  both. 

The  length  of  the  body  is  more  than  twice  its  breadth,  the 
lateral  margins  of  the  segments  are  rounded,  and— except 
the  last— hardly  produced  backwards.  The  thoracic  segments 
are  unequal  in  length,  the  first  being  the  longest,  then  dimin- 
ishing to  the  fifth,  which  is  the  smallest,  the  two  last  beings 
somewhat  longer.  The  abdomen  is  about  two-thirds  as  broad 
as  the  thorax,  and  rather  more  than  one-third  as  long. 
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The  head  is  short  and  much  narrower  and  shorter  than  the 
Buceeediag  segment,  with  which  it  articulates  closely ;  the  eyes 
are  small  and  are  placed  quite  at  the  sides  of  the  head.  Seen 
from  tlie  front  the  epistome  is  slightly  arched.  The  first 
antennsB  (fig.  6)  are  very  minute  and  three-jointed,  tlie  third 
joint  heing  minutely  setose  at  the  extremity.  The  second 
«ntennsB  (fig.  7)  are  about  as  long  as  the  head  and  first  three 
body  segments,  they  are  strougly  geniculate;  the  three- 
jointed  flaggclum  is  sub-equal  in  length  to  the  last  joint  of 
the  pedimcle.  The  mandibles  (fig.  8)  end  in  four  chitinised 
brown  curved  teeth,  in  addition  there  stands  on  the  inner  side 
of  these  a  single  pale-coloured  tooth  or  tubercle ;  the  cutting 
edge  inside  of  the  teeth  bears  three  tufts  of  hair- like  setse, 
the  innermost  (hindmost)  being  the  longest.  The  first 
inaTillee  (fig.  9)  have  the  outer  plate  strongly  curved  on  the 
oater  margin,  the  distal  portion  of  which  carries  a  dense 
fringe  of  fine  setae  ;  the  end  is  furnished  with  seven  (or  eight) 
strongly  chitinised  teeth,  which  are  dark  brown  in  colour;  the 
Blender  inner  plate  ends  in  five  weak  slightly  curved  teeth. 
The  second  maxillee  (fig.  10),  as  in  other  members  of  the  sub- 
family, have  the  two  plates  anchylosed  together  throughout 
their  length,  and  have  the  extremity  of  the  inner  margin  pro- 
duced into  a  brush-like  process.  The  mazillipeds  (fig.  11) 
have  the  characteristically  large  basal  plate  somewhat  rounded 
on  the  outer  margin,  and  carrying  on  the  inner  extremity  a 
Moall,  nearly  square,  plate,  the  rest  of  the  limb  not  being 
developed ;  outside  of,  and  obliquely  placed  to  this,  is  the  small 
palp  of  which  the  basal  joint  bears  two  small  processes,  while 
the  terminal  joint  is  small  and  is  produced  into  a  slightly 
fringed  pointed  apex.  The  large  basal  plate  is  always  more 
or  less  ornamented  by  dark  pigment. 

The  uropods  (figs.  12  and  13),  as  seen  from  below,  have 
their  appendages  very  freely  articulated  to  the  basal  plate, 
the  inner  and  shorter  one  being  placed  usually  anterior  to  the 
<mter ;  the  former  has  several  and  the  lateral  a  few  small 
marginal  spines. 

The  species  is  now  recorded  for  the  first  time  from 
Teksmania. 

Sub-Fam.  Ligiinea. 

9.    Ligia  austrcdieTisis,  Dana. 

This  species  was  found  by  me  in  abundance  under  stones 
on  the  beaches  in  the  neighbourhood  of  Hobart,  and  several 

Secimens  from  the  same  locality  were  forwarded  to  me  by 
r.  Morton.    These  animals  usually  occur  just  above  tide- 
marks,  and  run  with  great  agility   when  their  hiding  placea 
are  exposed. 
The  species^has  not  been  recorded  before  from  Tasmania. 
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Sub-Fam.  Scypha^nce. 
Actoecia,  Dana. 

The  generic  cliaracter  as  given  by  me  (in  the  Trantf.  N.Z. 
Inst.  Vol.  xi.,  p.  49),  and  which  I  adapted  from  Dana,  ia 
somewhat  incorrect.  I  would  alter  it  as  follows : — "  External 
antennffi  stout,  curved,  five-jointed,  with  a  three  (or,  counting 
the  apex,  four)  jointed  flagellum.  Maxillipeds  having  the 
palp  in  the  form  of  a  slender  acutely- pointed  plate.  Legs  of 
the  seventh  pair  as  long  as  the  preceding  pairs." 

10.     Adcecia  euchroa,  Dana  (PI.  II.,  figs.  1-8). 

I  found  specimens  of  this  little  Isopod  on  the  sea-beacb. 
between  tide- marks  at  Eaglehawk  Neck.  They  ran  rapidly 
along  the  sand,  and  when  pursued  rolled  themselves  into  a 
ball.     The  species  is  common  on  the  New  Zealand  coast. 

The  few  specimens  found  by  me  were  very  small,  being  less 
than  ^th  of  an  inch  (4  mm.)  in  length.  In  colour  they  were 
light  gray  with  irregular  black  markings.  Under  the  micros- 
cope the  integument  appears  to  be  minutely  scale-like,  with 
a  few  short  scattered  spinules,  particularly  on  the  margins  of 
the  abdominal  segments  and  on  the  appendages. 

The  first  antennse  (fig.  3)  are  minute  and  indistinctly  two- 
jointed  ;  they  are  very  difficult  indeed  to  distinguish.  The 
seiiond  antennae  (fig.  4)  have  a  five-jointed  base,  with  a  four- 
jointed  flagellum  (counting  the  apical  joint)  ;  all  the  articula- 
tions are  dotted  with  numerous  short  spines.  The  mandibles 
(^^g.  5)  are  strong  and  thick ;  at  the  apex  is  a  stout  bifid 
tooth,  inside  of  this  there  are  two  simple  teeth  and  then  a 
strong  trifid  tooth  standing  at  right  angles  to  the  cutting  ridge 
of  the  limb  ;  behind  these  stands  a  short  comb-like  process 
and  a  brush  of  fine  setse. 

The  first  maxillee  (fig.  6)  have  the  outer  plate  slender  but 
armed  at  the  extremity  with  about  twelve  acute  curved 
spines ;  the  inner  plate  ends  in  a  rounded  finely  setose  edge. 
(The  second  maxillse  were  not  seen,  being  lost  in  the  dis- 
section.) 

The  maxillipeds  are  stated  by  Dana  to  be  two-iointed  in 
the  scyphacinsBy^and  the  second  joint  to  be  lamellate;  they 
are  so  figured  for  his  scyphax  ornaius  of  which  he  originallj 
took  the  present  species  to  be  the  young  form:  In  Adcecic^ 
however,  tbey  are  four-jointed  (fig.  7),  the  basal  joint  being 
very  short  and  having  the  large  second  joint  attached  to  it 
obliquely.  There  is  no  inner  plate  attached  to  the  basal  joint, 
but  the  second  joint  bears  a  small  oval  plate  fringed  at  the 
extremity.  The  third  joint  is  short  and  extremely  indistinct, 
while  the  fourth  is  in  the  form  of  a  flattened,  acutely -pointed 
lamella  fringed  (not  serrately  toothed)  on  its  inner  edge. 

The  abdominal  segments  (fig.  8)  are  short,  the  last  being 
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the  shortest  of  all ;  the  lateral  portions  of  the  third,  fourth, 
and  fifth  are  greatly  produced  backwards,  and  have  their 
margins  rounded  aod  edged  with  short  acute  spines.  The 
uropods  have  a  very  large  basal  joint,  its  outer  portion  re- 
sembling the  lateral  portion  of  the  preceding  segment,  but 
with  the  inner  margin  only  about  half  as  long  as  the  outer 
and  transyersely  truncate ;  the  outer  rami  are  stout,  blunt,  and 
spinose ;  the  inner  are  long  and  very  slender,  are  tipped  by  a 
long  bristle  and  have  their  margins  finely  scabrous ;  they 
appear  to  spring  fn^m  the  very  base  of  the  uropods  and  lie 
together  in  the  median  line. 

The  whole  appearance  of  these  animals  suggests  that  they 
may  be  in  reality,  as  Dana  suggested,  only  young  forms,  but 
though  I  have  coUectea  them  in  abundance  on  the  New  Zea- 
land coasts  during  several  years  past,  I  have  never  met  with 
any  other  species  resembling  them. 

Harger's  genus  Actoniscus  (Amer.  Journ.  Sci.  iii.,  Vol. 
XV.  p.  373,  1878),  must  evidently  be  relegated  to  Actoeia^ 
the  characters  of  which  were  so  imperfectly  defined  by  Dana. 

Family  JEgidoe, 

11.  Mocinela  spongicola,  n.  sp.  (PI.  iii.,  figs.  3-8.) 

Two  specimens  belonging  to  this  genus  were  sent  me  by 
Mr.  A.  Morton,  with  the  remark  that  they  were  found  in 
some  sponge  which  had  been  dredged ;  the  exact  locality, 
however,  was  not  stated.     The  following  is  a  description : — 

Body  (fig.  3^  scarcely  convex,  smooth,  narrow,  oval  in  form, 
the  length  being  three  times  as  great  as  the  breadth.  Head 
short,  rounded  in  front ;  eyes  occupying  nearly  the  whole  of 
the  segment,  crescent  shaped.  The  thoracic  segments  in- 
crease slightly  in  length  to  the  sixth,  which  is  the  longest. 
jBpimerse  small,  those  of  the  last  three  pairs  producsd  back- 
wards (especially  the  last)  into  acute  angles.  Last  abdominal 
segment  triangular,  pointed,  longer  than  the  anterior  portion 
of  the  abdomen,  setose  on  the  posterior  half  of  the  margin. 

First  antennsB  reaching  nearly  to  the  end  of  the  thoracic 
segment,  hardly  separated  at  the  base  by  a  minute  acute  pro- 
cess of  the  cephalon;  peduncle  and  flagellum  sub-equal  in 
length,  the  latter  about  fourteen-jointed  setose,  the  second 
joint  as  long  as  the  three  succeeding.  Second  atennse  half  as 
long  again  as  the  superior;  joints  of  the  peduncle  slightly 
increasing  in  length  to  the  fifth,  which  is  the  longest ;  flagel* 
lum  as  long  as  the  peduncle,  about  fourteen-jointed. 

Mandibles  ^figs.  4  and  5)  with  the  strong  basal  portion 
ending  in  a  minutely  two-lobed  extremity,  viz.,  a  sub-acute 
tooth  and  a  shorter  rounded  lobe ;  palp  with  the  joints  sab- 
eqoal  in  length,  the  last  curved  setose  on  its  inner  margin' 
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and  capable  of  folding  against  the  setose  inner  margin  of  the 
second  joint. 

First  maxillffi  (fig.  6)  with  outer  plate  long  and  narrow, 
Tery  slender,  and  ending  in  one  strong  tooth,  and  three 
smaller  ones;  inner  plate  rudimentary  with  a  minute  ter- 
minal seta.  Second  mazillsB  (fig.  7)  somewhat  dilated,  end* 
ing  in  a  feeble  rounded  lobe,  and  bearing  on  its  inner  ex- 
tremity a  very  small  uni-articulated  process. 

Maxillipeds  (fig.  8)  pediform,  the  terminal  portion  ending  in 
a  few  (about  four)  small  claws ;  the  palp  represented  by  a 
very  small  one-jointed  process 

The  three  anterior  pairs  of  thoracic  feet  are  furnished  with 
aickle-shaped  dactyli.  The  four  posterior  pairs  are  directed 
backwards  and  are  elongated ;  the  sixth  and  seventh  pairs 
are  the  longest. 

The  basal  part  of  the  caudal  appendages  is  produced  back- 
wards on  its  inner  side  into  a  long  acute  ciliated  process ;  the 
external  ramus  is  long,  narrow,  pointed  and  ciliated  all  round, 
it  bears  a  row  of  spines  on  its  outer  margin ;  the  internal 
ramus  is  about  twice  as  broad ;  and  is  obliquely  truncate  at 
its  widest  part ;  it  is  ciliated  all  round,  and  bears  a  row  of 
spines  towards  the  extremity  of  both  margins. 

Length  of  the  animal  15mm.  ^about  |  inch.) 

Earn,  SphceramidcB, 

12.  Sphceroma  gigae.    Leach. 

A  small  specimen,  which  I  provisionally  refer  to  this  widely- 
spread  Antarctic  species,  was  picked  up  by  me  on  the  rocks  be- 
tween tide-marks  at  Pirates  Bay,  and  a  second  from  the  samp 
locality,  collected  by  Mr.  B.  M.  Laing,  was  handed  to  me  by  Mr. 
Chilton.  It  is  identical  with  a  species  common  on  the  East 
Coast  of  New  Zealand,  but,  vnth  them,  differs  in  a  few  details 
from  a  large  form,  of  which  I  have  specioiens  from  the  Auck- 
land Islands.  In  no  group  of  Isopoda  is  there  more  need  of  a 
thorough  revision  of  the  genera  and  species  than  in  the  SpheBro- 
midsB ;  and  identification  of  many  of  the  described  forms  is  now 
a  matter  of  extraordinary  difficulty.  This  is  chiefiy  owing  to 
the  fact  that  various  naturalists  have  taken  sexual  characters 
a^  of  generic  importance,  and  have,  consequently,  in  many  cases 
placed  males  and  females  of  the  same  species  in  genera.  This 
species  has  not  previously  been  described  from  Tasmania. 

13.  Sphasroma  guoyana,    M.-Edw. 

I  obtained  a  solitary  specimen  of  this  well-marked  species 
between  tide-marks  on  the  Huon  Siver,  a  little  below  Franklin* 
The  species  was  originally  described  by  Miine-Edwardst  from 
specimens  gathered  on  the  coast  of  Tasmania  by  M.  M.  Q1107 
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4uid  Ghiimard.     It  was  also  found  by  Heller  (Voj.  of  the 
*'  NoTara  ")  at  Sydney. 

Fam.  AaeUidcB. 
14  JaUpubeaceru, 

Jcera  puheseena,    Dana :  U.S.  EzpL  Expedn. 

Cruataoea  (vol.  ii.,  p.  744,  pi.  xlix.) 

A  number  of  specimens  of  this  little  Crustacean  were  found 
in  the  tube  in  which  the  specimen  of  Sphoeroma  Qiwyana  was 
placed.  According  to  Dana,  the  forms  originally  described 
by  him  were  taken  at  Nassau  Bay,  Tierra  del  Fuego,  parasitic 
on  SpJuueroma  lanceolaia,  I  have  gathered  this  species  at 
Auckland  and  Dunedin,  and  Mr.  Chilton  has  recorded  it  from 
Lyttelton,  'all  on  the  New  Zealand  coast.  Mr.  Chilton 
described  his  specimens  under  the  name  JcBta  novce-zecUanduB 
(Trans.  N.Z.  liist,,  vol.  xt.,  p.  189),  the  generic  name  being, 
however,  changed  to  Jcera  by  Carl  Bovallius  (**  Notes  on  the 
Asellidffi.*'  Boy.  Swedish  Acad,  of  Sc.)  We  have  since,  how- 
ever, discovered  that  our  New  Zealand  form  agrees  with  Dana's, 
and  it  therefore  comes  under  Bovallius'  genus  Jais,  the  most 
distinctive  character  of  which  is  the  tri-unguiculate  dactyli  of 
the  walking  legs. 

My  Tasmanian  specimens  agree  with  those  from  New  Zea* 
land  in  most  points.  In  Dana's  brief  description,  the  first 
pair  of  antennfiB  are  said  to  be  4-jointed;  in  my  specimens 
they  are  6-jointed,  which  is  also  the  ease  in  the  only  other 
species  of  the  genus,  /.  Hargeri, 

Tribe  Amphipoda, 

Family  Orcheetidce, 

15.  TdlUru8  sylvaticus.    Haswell  (PL,  iv.,  figs  1-10). 

This  terrestrial  species  was  originally  described  from  New 
South  Wales,  where,  according  to  Professor  Haswell,  it  is 
^abundant  on  moist  ground,  in  wood  and  scrubs."  He 
adds: — '*I  have  received  specimens  obtained  by  Mr.  Oeo. 
Masters,  from  Bootyhill  (a  point  about  30  miles  from  the 
coast)  where  it  is  reij  common ;  how  much  further  inland  its 
range  may  extend  I  have  no  exact  data  to  enahle  me  to 
determine;  probably  it  is  confined  to  a  maritime  belt  of 
moderate  breadth,  as  I  am  informed  that  it  is  not  met  with  in 
tiie  far  interior."  I  think  that  perhaps  the  long  and  severe 
•droughts,  to  which  the  interior  of  Australia  is  liable,  would 
prove  more  effective  barriers  against  the  spread  of  Amphipoda, 
than  either  distance  or  eren  ranges  of  mountains.  He  goes 
<m  to  sa^ :  *'  I  have  never  observed  it  on  the  sea-shore."  The 
Tasmanian  specimens  in  the  Australian  Museum,  Sydney, 
criginaHy  described  by  Haswell  as  T,  affinia,  were  collected  hj 
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Mr.  Kendall  Broadbent,  but  no  precise  locality  is  given.  Mr. 
C.  Chilton  writes  me  (June  13th,  1892)  : ''  I  have  an  abundance 
of  specimens  from  two  situations  on  the  Mount  Kosciusko 
plateau  ";  these  were  collected  bj  Mr.  B.  Helms.  I  collected 
Beveral  specimens  among  dry  leaves,  moss,  etc.,  in  the  bush  on 
tbe  slopes  of  Mt.  Wellington,  a  short  distance  above  '*  The 
SpriDgs,"  at  a  height,  therefore,  of  about  2500  feet ;  and  I 
have  since  received  numerous  specimens,  collected  by  Mr. 
Morton  from  the  same  locality,  as  well  as  from  other  parts  in 
the  neighbourhood  of  Hobart. 

By  the  kindness  of  Prof.  Haswell,  I  have  been  enabled  ta 
compare  my  specimens  with  types  of  the  New  South  Wales 
form,  to  note  any  differences,  and  to  amplify  the  description 
in  the  catalogue  of  the  Australian  Crustacea. 

Both  pairs  of  antennas,  as  is  the  case  in  most  or  all  Amphi- 
poda,  vary  considerably  in  length  and  in  the  number  of  the 
joints  of  the  flagella,  according  to  the  age  of  the  individuals. 
This  character,  it  seems  to  me,  has  generally  been  accorded  too 
much  importance  as  a  basis  of  classification  in  this  group.  The 
Australian  specimens,  however,  are  more  strongly  setose  than 
the  Tasmanian,  and  this  feature  prevails  throughout  most  of 
the  appendages.  The  upper  Up  is  large,  rounded  and  prominent. 
The  mandibles  (fig.  I)  are  slightly,  different  in  the  two  forms, 
my  Tasmanian  specimens  having  the  molar  ridge  more  pro«^ 
minent  and  less  cup-shaped  than  the  others,  while  the  ciliated 
spines  are  fewer.  The  lower  lip  (fig  2)  is  of  a  more  or  lesa 
uniform  type  in  all  OrchestidsB ;  the  outer  edge  has  a  finely 
corrugated  border,  which  is  very  marked  in  some  of  my  speci- 
mens. The  maxillce  are  normally  developed ;  the  first  pair 
(fig.  8a)  have  the  outer  plate  ending  in  about  ten  stout  spines 
toothed  on  their  inner  edge,  while  the  inner  plate  is  slender 
and  ends  in  two  short  spines ;  the  second  pair  (fig.  ds)  have 
both  plates  rounded  at  the  end  and  fringed  with  fine  spines. 
The  maxillipeds  (fig.  4)  do  not  quite  agree  with  Hasweira 
description;  the  inner  plates  are  tipped  with  two  rounded 
teeth  (between  which  stands  a  seta)  witn  a  small  tooth  on  the 
inner  side ;  the  outer  plates,  which  are  more  slender  and  extend 
forward  a  little  further,  end  in  two  short  setsB;  the  three 
succeeding, articulations— forming  the  so-called  palp— become 
slender  proximally  and  bear  very  few  setse,  while  there  is  only 
the  'rudiment  of  a  blunt  terminal  joint  (dactylos  ?).  The 
posterior  gnaihopoda  (fig.  6)  in  the  male  show  some  points  of 
difference— best  seen  by  reference  to  the  figurea  The  dactylos 
is  rounded,  and|  the  point  of  contact  with  the  margin  of  the 
propodos  marked  by  a  few  minute  hairs.  The  propodos  tapera 
to  a  rounded  end,  and  its  upper  edge  is  thin  and  flange-like, 
as  are  the  projecting  processes  of  the  carpus  and  meros.  In 
my  Sydney  specimens  (fig.  6)  the  flanges  on  the  lower  side  of, 
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the  carpus,  and  the  tubercohir  projection  of  the  meros  are 
protected  bj  a  few  small  spines.  In  the  Mt  Wellington 
Bpeeunensy  on  the  other  hand,  the  flanges  on  the  carpus  are 
thinner  and  more  flattened ;  the  meral  projection  is  also  flange- 
like and  rounded,  and  the  whole  limb  is  almost  destitute  of 
bairs.  The  pereiopoda  are  generally  simpler  and  less  spinous 
in  tiie  Tasmanian  than  in  the  N.S.  Wales  form.  The  branchi® 
of  the  ./^/i  pair  in  the  males  (fig.  7)  are  peculiarly  modified. 
I  cannot  find  any  reference  to  this  structure  in  any  other  of 
the  Orchestid»,  and  would  provisionally  suggest  that  they  serve 
as  a  sort  of  clasping  organ  to  assist  in  copulation.  In  the 
largest  specimen  examined  they  were  curled  up,  instead  of  being 
somewhat  flattened,  ss  they  appear  in  the  figure.  I  am  not 
sure,  also,  whether  they  are  equally  developed  on  both  sides  of 
the  body.  The  pleopoda  are  reduced  to  a  very  rudimentary 
condition.  The  first  pair  (fig.  8)  have  both  branches  developed, 
but  they  are  small  and  feeble,  and  the  seta  are  extremely 
slender;  the  second  pair  are  still  smaller  and  more  feeble, 
while  I  have  failed  to  find  the  third  pair  at  all  in  those  speci* 
mens  examined.  This  defective  condition  is  probably  due  to 
the  terrestrial  habits  of  these  Crustacea,  as  in  aquatic  Amphi« 
pods  these  appendages  serve  as  swimmerets,  and  aid  the  animal 
in  forward  progression.  In  terrestrial  fdrms  this  function 
being  no  longer  required,  the  necessity  for  the  organ  ceases, 
and  it  has  accordingly  retrograded  in  its  development.  The 
three  pairs  ofuropoda  (posterior  pleopoda  of  most  authors)  are 
much  as  figured  in  Haswell's  original  paper  (Proc.  Linn.  Soc. 
lf.8.W.,  vol.  iv.,  pi.  vii.,  fig.  1)  the  ante-penultimate  pair  being 
much  the  longest,  and  reaching  furthest  back.  The  teUon 
(fig.  9)  appears  to  me  to  be  quite  entire,  rounded  at  the 
extremity,  and  furnished  with  three  small  spines  on  each  side. 
There  is  a  delicate  longitudinal  median  line  visible  with  a  high 
power,  but  this  is  due  to  the  paired  organs  underneath  showing 
up  through  its  semi-transparent  substance.  I  can  detect  no 
tmce  of  cleavage  of  the  organ.  Close  underneath  it  lie  the 
Tery  short  ultimate  uropoda  (fig.  10)  with  their  conical  terminal 
joint,  ending  in  a  single  spine.  Looking  at  the  telson  from 
above,  the  extremities  of  these  appendages  slightly  protrude, 
and  this,  probably,  led  'Prof.  Haswell  to  conclude  that  the 
Mson  was  "  cleft  in  the  middle  line  posteriorly." 

The  specimens  found  by  me  were  yellowish  or  yellowish* 
brown  in  colour.  The  largest  was  ^  inch  (or  10  mm.)  in 
length. 

1&  Tahrchedia  diemeneruu,    Haswell  (PI.  v.,  figs.  6-8.) 

This  species  is  relegated  to  the  genus  Orchestia  by  the  Bev^ 
T.  T.  Stebbinff  (Ann.  A  Mag.  of  Nat.  Hist.,  Oct.  1891,  p.  325) 
*-^''  Since  both  the  figure  and  the  description  show  that  the 
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first  enathopod  in  the  female  is  not  simple,  bat  sub-chelatey 
that  IS  to  say,  it  has  the  precise  character  which  separates 
Orekeitia  from  Talarekeitia.  Unfortonatelj  the  figures  whidi 
accompany  Haswell's  original  description-  (in  Proc.  Linn.  Soc. 
N.B.W.,  Yol.  ir.,  pL  yii.,  fig.  6)  are  too  imperfect  to  be  of  any 
value  for  reference,  while  the  description  of  the  female  gnatho* 
pod  Q.c.  p.  248)  is  by  no  means  clear,  and  may  easily  stand  the 
interpretation  put  on  it  by  Mr.  Stebbing.  In  specimens 
examined  by  me,  the  first  gnathopod  in  the  female  is  simply 
unguiculate  (fig.  6)  while  the  second  (figs.  7  and  8^  is  imperfectly 
Bub-chelate.  There  is  no  doubt,  therefore,  that  Prof.  HasweU 
is  correct  in  his  identification  of  this  species  as  a  TcUorchegtict^ 
The  species  is  apparently  abundant  on  the  beaches  between 
tide-marks,  as  I  have  numerous  specimens  taken  from  the  under- 
sides of  stones  in  the  Derwent  and  Huon  estuaries,  and  from 
Pirates  Bay.  I  have  also  one  large  female  specimen,  caught 
in  a  rock-pool  at  Pirates  Bay,  which  looks  different  in  general 
appearance,  but  appears  in  details  of  structure  to  assimuate  so 
closely  to  this  species  that  I  am  unable  to  separate  it.  It  is 
folly  half  an  inch  long,  and  has  the  whole  anterior  part  of  the 
body  more  tumid  than  mv  other  specimens.  The  New  Zealand 
Talorcheetia  quoyana  and  T,  tumida  are  species  which  cannot 
bear  immersion  in  water,  as  they  drown  in  a  short  time.  This 
Tasmanian  species  appears  to  resemble  littoral  species  of 
orchestia  in  this  respect. 

17.  Hyale  rupicoUu 

AUorchedea  rv^ncola,  Hasw.  (Proc.  Linn.  Soc.  N.S.  Wales,  voL 

iv.,  p.  250,  pi.  viii.,  fig.  1.) 

Specimens  of  this  species  were  obtained  by  me  from  under 
stones  between  tide-marks  in  the  neighbourhood  cf  Hobarjt. 
They  differ  from  specimens  taken  in  Port  Jackson,  and  kindly 
sent  me  by  Prof.  HasweU,  in  having  the  inferior  antenn» 
stouter  and  more  densely  fringed  with  set®  on  the  lower 
margin.  Prof.  Haswell  has  not  described  the  differences  in 
the  sexes ;  his  description  of  the  gnathopoda  applies  to  the 
male  only. 

In  the  females  the  first  gnathopod  very  closely  resembles  the 
corresponding  limb  in  the  male,  out  is  smaller.  The  second 
gnathopod  is  also  very  similar  in  general  form,  but  is  con- 
aiderably  larger  than  the  limb  anterior  to  it,  and  has  a  some* 
what  similar  ciliated  projection  on  the  lower  side  of  the  carpus. 
The  so-called  marsupial  plate  is  large,  rounded  in  front,  ending 
in  an  acute  postero-inferior  angle,  and  is  finely  fringed  au 
round  with  cuia.  The  coxal  plate  of  the  same  limb  is  nearly 
circular,  and  its  margin  is  quite  smooth. 

This  species  has  not  hitherto  been  recorded  from  Tasmania. 
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Fam.  LysianasiidcB 

18.  Lygianax  gtebhingi  *  n.  sp.  (PL  iii,  figs.,  9-18 ;  PL  t.,  figs. 

9  and  10.) 

The  species  is  founded  on  a  single  specimen  (a  male)  which 
WHS  obtained  in  a  rock-pool  at  Pirates  Baj  by  Mr.  B.  M. 
Laing,  and  was  handed  to  me  by  Mr.  Chilton.  The  fol- 
lowing is  the  specific  character : — 

Bi&BLd,  with  a  verj  minute  rostrum,  lateral  lobes  rounded ; 
the  back  is  smooth ;  eyes  large,  somewhat  reniform,  with  rery 
numerous  ocelli;  anterior  antenna  stout,  almost  pjriform; 
peduncle  lon^r  than  flagellum;  second  antenn»  long  and 
smooth ;  manoibles  smooth  at  the  apex,  without  cutting  teeth ; 
maxillipeds,  with  the  outer  plate,  larfi;e,  rounded  and  entire ; 
dactylos  of  second  pair  of  gnathopoda  almost  obsolete;  last 
pair  of  uropods  yery  short,  inner  ramus  rudimentary. 

The  first  arUennoe  (PI.  iii.,  fig.  10)  are  as  long  as  the  head 
and  first  segment  of  the  thorax;  the  first  joint  is  very  stout, 
one-third  the  length  of  the  whole  appendage,  aud  quite  smooth ; 
the  second  and  third  joints  are  shorter  and  less  swollen,  and 
together  only  about  two-thirds  as  lon^:  as  the^  basal  joint ;  the 
second  with  a  few  s^tsB  on  the  lower  margin ;  fiaeellum,  about 
ten-jointed,  tapering  to  a  very  fine  point,  each  jomt  bearing  a 
few  Betas;  secondary  appendage,  about  six-jointed,  ratner 
shorter  than  the  principal  fiagellum. 

The  second  antennce  are  as  long  as  the  head  and  three 
anterior  thoracic  segments ;  the  peduncle  is  short,  and  has  the 
fifth  joint  bent,  almost  at  right  angles  with  the  fourth,  so  that 
the  rest  of  the  limb  is  bent  back  along  the  side  of  the  body ; 
the  flagellum  is  long  and  many  (30-40)  jointed,  the  joints  are 
as  broad  as  they  are  long,  and  are  destitute  of  setss. 

The  mandibles  (fig.  11)  end  in  a  smooth  point,  and  have 
about  five  minute  blunt  spines  on  the  margin  behind  i^ ;  the 
molar  tubl9rcle  is  very  feeole ;  the  three-jointed  palp  is  placed 
at  a  considerable  distance  from  the  apex  of  the  limb;  the 
second  joint  is  the  longest,  and  bears  three  small  sets  near  its 
extremity ;  the  third  joint  is  longer  than  the  very  short  first 
one,  and  has  about  four  small  terminal  setsd. 

The  first  mouxilloB  (figs.  12  and  13)  have  the  outer  plate 
ending  in  about  ten  or  eleven  spines  pectinately,  toothed  on 
the  inner  margin ;  palp  very  slender,  ending  in  one  long  seta ; 
inner  plate  short,  ending  in  a  minute  seta. 

The  second  mcuBillcB  (fig  14)  have  the  outer  plate  narrow, 
and  ending  in  about  ten  very  slender  spines;  inner  plate, 
broader,  with  rather  more  spines,  which  are  stouter  and  slightly 
shorter. 

In  oompUmeiit  to  the  Bev.  Thos.  R.  B.  Stebbiog,  aathor  of  the  Report  on  thA 
Anqphipoda  of  the  "  ChaUenger  "  Expedition. 
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The  mcmllipeda  (fig.  15)  have  the  basal  plate  elongated*, 
notched  at  the  apex,  and  finely  setose  on  the  margin;  the 
outer  plate  is  large,  rounded,  and  has  the  margin  perfectly 
entire,  except  below  the  middle  of  the  inner  side,  where  it  bears 
two  or  three  minute  spines ;  the  palp  reaches  a  little  beyond 
the  outer  plates,  and  has  the  joints  finely  setose. 

Thejfir^  gnathopoda  (fig.  16)  are  simple  and  pediform  ;  the 
side  plates  are  larp;e,  and  are  produced  anteriorly  ;  the  bases  is 
straight ;  the  ischium  short,  and  the  meros  is  sub-equal  to  it 
in  length,  and  is  produced  on  the  lower  setose  margin  into  a 
conical  projection  ;  the  carpus  is  rather  longer,  convex  above, 
tritb  tufts  of  setaB  at  the  upper  and  lower  extremities ;  propodos 
longer  than  carpus,  tapering  to  the  end,  and  with  tufts  of 
setie  on  the  lower  margin ;  dactylos  slightly  curved,  simple. 

The  second  gnathopoda  (figs.  17  and  18)  are  long  and  slender  ;. 
the  bases  is  long  and  narrow ;  the  ischium  about  half  as  long, 
articulated  almost  at  ri^ht  angles  to  it,  and  with  one  terminal 
seta ;  the  meros  again  is  jointed  almost  at  right  angles  to  the 
ischium  (so  that  the  rest  of  the  limb — in  the  dead  specimens — ^is 
nearly  parallel  to  the  bases),  and  bears  one  long  seta  and  a 
fringe  of  very  minute  hairs  on  its  lower  margin  ;  the  carpus  ia 
about  as  long  as  the  ischium,  is  fringed  with  minute  hairs  on 
both  surfaces,  and  bears  two  or  three  long  set®  at  the  extremity 
of  its  upper  and  lower  margins;  the  propodos  is  oval,  broader 
than  the  carpus,  but  little  more  than  n^t  as  long ;  it  is  fringed 
with  very  minute  hairs  on  its  lower  margin,  and  on  the  upper 
half  of  its  npper  margin  bears  a  number  of  long  set® ;  the 
dactylos  is  curved,  and  so  small  at  to  be  almost  undistinguishable^ 
even  when  magnified  150  diameters. 

The  first  pereiopoda  (PI.  v.,  fig.  9)  have  the  side-plate  nearly 
rectangular  in  form,  and  twice  as  deep  as  it  is  broad.  In  the 
second  (Fl.  v.,  fig.  10)  the  side-plate  is  the  same  depth|  but  the 
lower  half  is  produced  backwards  as  a  rounded  lobe,  at  right 
angles  to,  and  twice  as  broad  as,  the  upper  hal£  The  limb  of 
the  first  pair  is  rather  longer  and  more  slender  than  that  of 
the  second ;  both  are  furnished  with  a  few  slender  setsB  on  the 
lower  side  of  the  ischium,  meros,  and  carpus.  The  third  pereio' 
poda  are  somewhat  shorter  than  the  two  anterior  pairs ;  the 
side-plates  are  only  about  half  as  deep  as  those  of  the  second 
pair,  but  are  considerably  broader  than  deep ;  the  bases  ia 
posteriorly  produced  into  a  large  rounded  plate,  while  the 
meros  is  also  produced  into  a  broadened  flange,  which  extends 
downwards  at  its  apex,  and  ends  in  a  seta ;  the  front  margin  of 
the  basal  joints  is  furnished  with  simple  sets.  In  the  fourth 
«nd  fifth  pairs  the  side-plates  are  successively  smaller,  and  the 
plates  on  the  basos  larger  than  in  the  third ;  the  margins  also 
naye  short  spines  instead  of  setsB ;  the  dactylos  of  the  last  pair 
ia  slender  and  nearly  straight ;  in  all  the  anterior  pairs  it  ia 
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Stronger  and  more  curved.  The  uropoda  decrease  in  length 
posteriorij,  the  last  pair  being  yery  short ;  the  outer  branch  of 
this  pair  ends  in  a  stout  terminal,  and  two  short  lateral 
spines,  the  inner  is  short  and  quite  rudimentary  ;  the  telson 
appears  to  be  cleft  to  the  base,  and  each  lobe  to  end  in  two 
small  spines.  Unfortunately  my  observation  was  made  from 
the  side,  as  I  had  mounted  my  only  specimen  as  a  permanent 
slide  before  I  observed  this  detail  from  above. 

Length,  6  mm.  (about  ^  inch). 

Colour,  nearly  white. 

Integumentf  very  hard  and  brittle,  without  any  markings. 

Fam.  AtylidcR. 

19.  Atyhides  toBmanice,     Nov.  sp.  (PL  ii.,  figs   9-15  ;  PL  iii., 

figs.  1  and  2.) 

The  specimens  referred  to  tiiis  genus  agree  in  nearly  all 
respects  with  Stebbing's  definition  ('*  Challenger  "  Amphipoday 
p.  913).  In  the  first  antennsB,  however,  1  can  discover  no  trace 
of  the  small  accessory  flagellum  ;  but  tliis  is  such  a  small  organ, 
that,  except  in  dissected  specimens,  it  would  be  easily  over- 
looked. The  first  maxillaB,  also,  have  only  about  six  setae  on 
the  inner  plate,  in  this  respect  resembling  Stebbing's  genus, 
Atylop9i$y  from  which,  howeTer,  it  differs  in  not  having  the 
upper  lip  bilobed. 

The  body  is  compressed,  perfectly  smooth  (minutely  rugosa 
under  a  high  power),  and  not  in  any  way  carinated  dorsally. 
The  front  of  the  cephalon  is  hardly  produced  between  the 
rather  large  subquadrate  eyes. 

Th^fi/rat  antennoe  (fig.  9)  are  about  half  as  long  as  the  body ; 
t^be  joints  of  the  peduocle  are  short  and  broad,  diminishing  in 
size  distally,  and  are  densely  tufted  on  the  ends  of  the  lower 
margin  with  setSB ;  the  flagellum  is  nearly  twice  as  long  as  the 
peduncle ;  the  joints  are  broader  than  long,  and  at  intervals  of 
oalf  a  dozen  or  more  (fewer  at  the  proximal  end)  occurs  a 
broader  joint  tufted  with  the  auditory  (?)  set®  so  characteristic 
of  this  and  allied  genera.  In  one  dissected  specimen  the 
flagellum  had  about  fortv  articulations. 

The  8econ§>  antennoe  (ng.  10)  are  sub-equal  in  length  with 
those  of  the  first  pair ;  the  second  joint  of  the  peduncle  has  a 
stout  spine  at  its  lower  extremity,  while  the  next  three  joints 
are  sub-equal  in  length,  and  are  tufted  with  numerous  set»  on 
l;he  end  of  the  lower  margin;  the  flagellum  is  between  two 
and  three  fcimes  as  long  as  the  peduncle  ;  the  joints  are  very 
numerous,  are  broader  than  long,  and  about  every  second  iB 
tixfted  with  minute  setie;  the  upper  lip  is  rounded  and  not 
incised. 

The  mandflStles  (fig.  11)  have  seven  slender  spines  serrated  on 
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the  conyex  margin  on  the  spine-row;  the  molar  tubercle  is 
large,  and  is  crossed  by  about  twenty  lines  of  serrations ;  its 
inner  edge  is  defined  by  a  tuft  of  small  spines  >  the  palp  (fig. 
12)  has  the  second  and  third  joints  sub-equal  in  length  ;  the 
basal  joint  is  broadened  distally,  and  has  numerous  strong 
spines  on  its  inner  margiu  ;  the  second  joint  is  fringed  with 
two  rows  of  setae,  especially  towards  the  distal  end,  thus 
forming  a  kind  of  sheath,  into  which  the  somewhat  falcate 
third  joint  can  be  bent ;  tb.  i  last  joint  is  setose  on  the  inner 
margm,  and  ends  iu  about  nine  spines,  of  which  the  inner  four 
are  pectinate. 

Tne  first  maxiUce  (fig.  13)  have  the  inner  plates  small  and 
furnished  at  the  extremity  with  eix  plumose  setss ;  outer  plates, 
with  about  ten  stout  spines,  more  or  less  toothed  on  their 
inner  margins;  outer  joint  of  palp  fringed  with  about  ten 
toothed  spines,  and  a  corresponding  number  of  short,  simple 
seiivD* 

Second  maxilke  (fig.  14)  having  the  inner  plate  fringed  with 
about  fifteen  plumose  setse  on  the  inner  margin — ^both  plates 
ending  in  fine  setse. 

The  magdllipeds  (fig.  15)  have  the  inner  plates  narrow,  and 
reaching  considerably  beyond  the  extremity  of  the  first  joint 
of  the  palp,  densely  fringed  with  curved  sete,  which  hide  the 
three  short  teeth  at  the  apex ;  outer  plates  almost  reaching  the 
end  of  the  second  joint  of  the  palp,  also  denselv  fringed  round 
the  ends  and  inner  margins  with  spines  and  plumose  setae; 
palp  densely  setose. 

First  gnaihopoda  (PI.  iii.,  fig.  1)  with  the  coxal  plates  rounded 
and  very  short ;  bases  with  numerous  setae  near  the  base  on 
the  lower  margin  and  at  the  distal  end ;  the  short  ischium  and 
meros  are  also  thickly  furnished  with  setae ;  the  carpus  is 
nearly  smooth  on  the  upper  margin,  while  the  lower  is  con- 
siderably rounded,  and  is  densely  fringed  on  the  edge  and  on 
both  sides ;  the  propodos  is  broader  than  the  carpus,  the 
distal  half  of  the  lower  margin  forming  the  oblique  palm,  which 
is  defined  by  a  group  of  three  or  four  strong,  straight  spines  on 
each  side;  the  whole  joint  is  furnished  with  tufts  of  short  setae 
on  the  upper,  and  numerous  rows  of  long  setae  on  the  lower 
margin,  sides,  and  end ;  dactylos,  slender  and  curved. 

Second  gn^ithopoda,  somewhat  similar  to  the  first  pair,  and 
sub-equal  in  size  with  coxal  plates,  short  and  rounded  ;  gill^ 
large,  not  reaching  to  the  meros ;  bases,  long,  straight,  and 
with  very  few  spines  on  the  margins ;  ischium  and  meros  short, 
the  latter  densely  setose  on  its  distal  half;  carpus  nearly  tri- 
angular, with  its  lower  margin  produced  downwards  and 
thickly  setose ;  propodos,  tapering  distally,  the  palm  defined 
by  a  group  of  four  pairs  of  stout  spines,  the  whole  joint  densely 
setose ;  dactylos,  stout,  minutely  setose  on  the  inner  margin. 
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Pereiopoda,  increasing  in  length  posteriorly.  Second  pair 
with  coxal  plates  broadened  ana  rounded  behind ;  third  pair 
with  ooxal  plate  short,  two-lobed,  front  lobe  rounded,  hind  lobe 
produced  somewhat  downwards,  and  bearing  three  spines; 
fourth  and  fifth  pairs  with  the  coxa]  plate  developed  only  as  a 
posterior  lobe ;  basal  plates  extended  widely. 

PleopodOf  with  the  peduncles  smooth,  their  extremity  pro- 
duced— in  some  pairs  at  least — ^into  a  curved  process  beside 
the  base  of  the  outer  ramus, 

Uropoda  (PI.  iii.,  fig.  2) — First  pair  with  a  long  peduncle 
and  short  rami;  second  pair  with  peduncle  not  reaching  to 
extremity  of  that  of  the  preceding  pair,  rami  sub-equal ;  both 
pairs  furnished  with  a  row  of  margmal  spines  on  the  peduncle, 
and  three  or  four  on  the  rami ;  Peduncles  of  the  third  pair 
much  shorter  than  the  telson ;  rami,  sub-equal  in  length, 
broadly  lanceolate  in  form  and  tapering  to  a  very  acute  apex, 
firinged  on  both  margins  with  numerous  spines,  each  carrying 
a  long  plumose  seta  in  its  axil. 

Telson^  long,  reaching  as  far  as  the  extremity  of  the  second 
pair  of  uropoda,  cleft  beyond  the  centre,  the  lobes  slightly 
tapering  and  rounded  at  the  ends,  margins  quite  destitute  of 
spines  or  setea. 

Length  of  the  largest  specimen,  7  mm.  (about  ^th  of  an 
inch). 

This  species  was  found  in  rock-pools  at  Pirates  Bay. 

This  species  may  belong  to  Boeck's  genus,  ParUogeneiay  but 
differs  in  having  the  third  joint  of  the  mandible-palp  nearly 
as  long  as  the  second,  and  in  wanting  the  accessory  one-jointed 
appendage  to  the  first  antennae. 

On  the  other  hand,  Stabbing  defines  Atytoides  as  having 
^apine-teeth  (not  slender  spines)  on  the  inner  margin  of  the 
outer  plate  of  the  maxillipeds."  In  the  present  species  the 
inner  margin  has  slender  spines  and  no  teeth.  The  distinctions 
between  the  two  genera  seem  to  me  altogether  too  slight. 

Fam.  Oammaridce. 
QenuB  Niphargns,  Schiodte, 

This  genus  was  instituted  in  1851,  for  the  reception  of  an 
eyeless  Amphipod,  found  in  the  subterranean  waters  of  various 
parts  of  Europe.  Spence  Bate,  in  the  British  Museum  Cata- 
logue, gives  us  one  of  the  characters  of  the  genus  ''eyes 
minute,"  and  describes  four  species,  all  subterranean.  Gzer- 
niavski,  in  1868,  added  a  species  from  the  Black  Sea,  with 
''oval,  fairly  large  eyes,"  wnile  Grimm  obtained  another,  a 
blind  species,  in  the  Caspian,  at  depths  of  35-90  fathoms. 

Among  the  Crusttusea  examined  by  me  in  the  present 
collection  are  two  fresh-water  species,  which  I  think  must  be 
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placed  in  this  genus,  though  they  are  somewhat  different  in 
appearance,  and  diverge  somewhat  from  the  generic  character 
ot  Niphargus,  as  defined  by  8pence  Bate.  On  the  other  hand, 
neither  is  sufficiently  distinct  to  justify  the  institution  of  a 
new  genus  for  its  reception,  especially  as  the  classification  of 
the  whole  group  is  in  want  of  revision.  I  accordingly  place 
these  forms  here,  pointing  out  under  each  species  the  featnree 
in  which  they  differ  from  the  generic  character. 

20.  Nipharyus  mortonif*  n.  sp.  (PI.  iy.,  figs.  11  and  12  ;  PL  t.» 

figs.  1-5  ) 

The  specimens  described  here  were  first  found  by  me  in  a 
small  stream  above  Franklin,  on  the  Huon  Biver,  at  an 
elevation  of  200  to  300  feet  above  tide-marks  The  stream  at 
the  time  of  my  visit  was  a  minute  runnel  of  water,  which  had 
cut  a  subterranean  channel  in  many  paris^  and  only  here  and 
there  showed  itself  above  ground.  The  little  Crustacea  were 
somewhat  difficult  of  capture.  They  were  mostly  found 
creeping  about  under  the  little  stones  and  bits  of  wood  in  the 
stream ;  but,  as  soon  as  their  hiding-places  were  disturbed* 
they  abandoned  themselves  to  the  current,  and  were  swept 
at  once  into  darkness. 

About  the  same  time  Mr.  Laing,  of  Christchurch,  N.Z., 
obtained  one  specimen  (handed  to  me  by  my  friend,  Mr. 
Chilton)  from  the  under  side  of  a  stone  in  a  stream  near  The 
Springs,  Mt.  Wellington,  that  is  is  at  an  elevation  of  some 
2000ft.  More  recently  I  have  received  a  considerable  number 
of  specimens  from  Mr.  Morton,  who  obtained  them  from  the 
same  locality.  These  were  found  clinging  to  the  undersides  o€ 
stones,  pieces  of  wood,  etc.  There  is  some  slight  diversity 
amongst  the  different  specimens  from  Franklin  and  Mt. 
Wellington,  chiefly,  however,  in  the  relative  number  of  haurs, 
setffi,  etc.,  occurring  on  the  different  organs.  Such  variationa 
are  probably  only  individual  or  sexual. 

The  gnathopoda  in  this  species,  have  not  the  propoda  aa 
broad  as  is  usual  in  the  genus.  This,  however,  is  not  a  feature 
of  such  importance  as  the  fact  that  the  telson  is  cleft  into  two 
distinct  divisions,  while  in  Niphargus  it  is  a  single  telson, 
though  deeply  cleft.  This,  along  with  various  other  characters, 
induced  me  at  first  to  place  the  species  in  the  genus  MelUa^  to 
which  it  approximates  in  many  respects.  But  the  latter  genus 
is  characterised  inter  alia  by  the  great  diversity  of  the  gnatho- ' 
poda  in  the  two  sexes,  a  feature  which  is  quite  wanting  in  the 
present  form.     The  following  are  the  specific  characters : — 

Body  (PI.  v.,  fig.  5)  greatly  compressed;    Coxib  of  four 

*Iu  honour  of  Mr.  Alex.  Morton,  F.L.S.,    Secretary  of  the  Boyal  Society  of 
Tftsmania. 
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anterior  thoracic  segmeatB,  as  deep  as  the  Begments  themQelyea, 
the  three  posterior  not  half  as  deep  ;  fourth  much  wider  than 
those  in  front  of  it ;  eyes  small,  oblong,  close  to  the  front 
margin  of  the  cepbalon ;  upper  antenose  with  joints  of  the 
peduncle  sub-equal ;  lower,  with  the  peduncle  slightlj  shorter 
than  that  of  the  upper  pair ;  mazillipeds,  stout,  with  4-jointed 
palp  ;  both  pairs  of  gnathopoda  sub-equal,  much  compressed  ; 
terminal  uropoda  longer  than  the  preceding  pairs,  inner  branch 
almost  obsolete ;  telson  cleft  into  two  portions. 

The  length  of  the  largest  specimen  was  y^^  inch  (14mm.) 
The  integument  is  generally  smooth,  but  with  a  few  minute 
hairs  on  the  back  and  sides  of  the  abdominal  segments.  The 
margins  of  the  segments  are  also  nearly  quite  smooth. 

The  upper  antenna  were,  in  both  instances,  about  two-thirds 
as  long  as  the  whole  body  ;  the  joints  of  the  peduncle  were 
sub-equal  in  length,  th«  middle  one  being  slightly  the  longest ; 
the  flagellum,  in  most  instances,  was  about  twice  as  long  as 
the  base,  but  in  one  example  it  was  quite  short.  This  may,  or 
may  not,  be  a  sexual  difference ;  I  could  detect  no  other  dis- 
tinction in  the  animal.  The  secondary  appendage  was  very 
email  and  3-jointed. 

In  the  lower  antenncB  the  peduncle  was  rather  shorter  than 
the  corresponding  part  in  the  superior  pair ;  the  fifth  joint  was 
rather  shorter  than  the  elongated  fourth ;  the  flagellum  was 
composed  of  only  some  dozen  joints,  which  were  almost  quite 
destitute  of  setse,  while  those  of  the  superior  pair  had  only  a 
few  minute  ones  at  the  extremities. 

The  mandible  palp  (PI.  iv.,  fig.  11),  which  is  three-jointed,  has 
the  basal  joint,  as  u^ual,  very  short ;  the  second  is  the  longest, 
and  has  its  lower  margins  broadened,  flattened,  and  fringed  in 
their  proximal  part.  This  seems  to  form  a  kind  of  sheath  or 
hollow,  into  which  the  somewhat  long  terminal  joint,  which  is 
heautifuUy  setose  along  its  lower  margin,  can  apparently  be 
folded. 

The^r«{  maxilla  (PL  iv.,  fig.  12)  have  the  outer  plate  ending 
in  about  ten  strong  spines,  the  inner  ones  pectinately  toothed 
on  the  inside ;  the  inner  plate  is  small,  and  carries  four  weak 
plumose  setsd  near  its  extremity;  the  palp  is  flattened,  and 
placed  nearlv  at  right  angles  to  the  rest  of  the  limb,  its  elon- 
gated second  joint  ends  in  a  row  of  short  spines. 

The  secorid  mazillce  have  the  outer  plate  carrying  numerous 
set®  at  the  extremity,  while  the  smaller  inner  plate  is  fringed 
along  the  whole  inner  border. 

The  maaillipeds  (PL  v.,  fig.  2^  are  stout ;  the  plates  on  the 
first  joint  are  long,  oval,  and  thickly  fringed  with  setse  at  the 
end  -,  the  plates  on  the  second  joint  are  larger,  more  rounded, 
and  thickly  setose  on  their  inner  sides ;  the  palp  is  strong  and 
four-jointed,  with  numerous  setae  on  the  inside  and  extremities ; 
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the  claWy  or  fourth  joint,  is  really  two-jointed  near  its  sharp  apex. 

The ^8^  and  second  pairs  of  gnathopoda  (PI.  v.,  fig.  2)  are 
sub-equal  in  sise  and  form,  and  though  didtinctlj  sub-chelate 
are  not  very  large ;  they  have  the  basos  long ;  the  ischium  and 
meros  very  short — the  latter  produced  at  its  extremity  into  an 
acute  point ;  the  carpus  broadening  distally,  with  several  tufts 
of  setffi  along  its  lower  margin;  the  propodos  sub-quadrate» 
with  the  palm  obliquely  transverse,  and  defined  by  a  stout 
spine ;  dactylos,  long,  and  slightly  curved.  Both  pairs  of 
limbs  have  the  joints  much  compressed,  and  the  propoda 
fringed  with  tufts  of  setsd,  especially  along  their  lower  margins. 

The  pereiopoda  increase  in  length  posteriorly,  are  rather 
slender,  with  narrow  basa,  and  have  very  short  spinous  setse, 
which  are  only  sparingly  produced  at  the  extremities  of  the 
joints. 

The  uropoda  (PI.  v.,  fig  3)  of  the  first  and  second  pair,  are 
sub-equal  m  length,  and  shorter  than  the  outer  branch  of  the 
third  pair,  which  is  very  long,  while  the  inner  branch  is  so 
short  as  to  be  only  seen  vdth  difficulty. 

The  telson  (PI.  v.,  fig.  4)  is  cleft  into  two  irregularly  tri« 
angular  portions,  each  tipped  with  a  few  spines ;  the  number 
of  the  latter  varying  in  cUferent  specimens. 

21.  Niphargus  montanus^  n.  sp.  (PL  vi.,  figs.  1-13.) 

My  first  specimens  of  this  interesting  form  were  handed 
me  by  Mr.  L.  Bodway,  who  obtained  them  on  the  top  of  Mt. 
Wellington  (4000ft).  He  had  collected  a  bunch  of  sedges  from 
some  swampy  ground  near  the  summit,  and  on  washing  out 
the  roots  in  a  basin  of  water,  observed  a  number  of  small 
amphipods  swimming  about ;  these  he  secured  and  handed  to 
me.  During  this  last  winter,  Mr.  Morton  made  the  ascent  of 
the  mountain^  and  obtained  a  considerable  number  of  speci- 
mens from  the  pools,  which  were  frozen  over  at  the  time. 

The  chief  point  in  which  this  species  differs  from  the  generic 
character,  is  in  the  length  of  the  last  pair  of  uropods.  These 
are  hardly  longer  than  those  of  the  preceding  pair ;  but,  with 
this  exception,  it  coincides  very  well  with  Spence  Bate's 
definition.     The  following  are  the  specific  characters : — 

Cox»  of  four  anterior  segments  produced  considerably 
downwards,  the  posterior  pairs  only  about  half  as  deep ;  eyes, 
relatively  large,  subieniform,  close  to  the  rounded  front  margin 
of  the  cephalon  ;  antennm,  short,  superior  pair  not  longer  than 
the  cephalon,  and  two  anterior  thoracic  segments;  lower  pair 
with  the  joints  of  the  peduncle  sub-equal,  and  flagellum  short ; 
Maxillipeds,  stout,  with  4-jointed  palp ;  both  pairs  of  the 
gnathopoda  sub-equal,  with  broad  carpi  and  nearly  square 
propoda ;  ^ereiopoda  and  uropoda  furnished  with  short,  very 
stout  marginal  spines ;  terminal  uropoda,  hardly  longer  than 
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ihe  preceding  pairs,  inner  brancli  minute ;  telson  cleft  half-way 
to  the  base. 

Length  of  largest  specimens  6  mm.  (about  }  inch.)  The 
colour  yaries  from  whitish-yellowish  to  brown,  probably^ 
according  to  the  vegetation  of  the  pools  in  which  they  occur. 
The  integument  is  quite  smooth. 

The  first  antennce  (fig.  2)  are  about  as  long  as  the  cephalon 
and  two  anterior  segments  of  thorax ;  the  fi.r8t  joint  of  the 
peduncle  is  stout ;  the  second  shorter  and  more  slender ;  the 
third  half  as  long,  and  not  half  as  stout  as  the  first ;  the 
flagellum  is  few  (about  14-)  jointed,  and  is  somewhat  longer 
than  the  peduncle  ;  the  secondary  flagellum  is  very  short 
and  two-jointed. 

The  second  antenna  are  about  half  as  long  as  the  first ;  the 

1>eduncle  only  shows  two  joints,  which  are  about  two-thirds  as , 
ong    as  the  peduncle  of  the  first    pair;    flagellum,  about 
eight-jointed,  shorter  than  peduncle ;  both  pairs  of  antennae  have 
Tery  few  short  hairs  on  them. 

The  mandible-palp  (figs.  3  and  4)  is  three-jointed ;  the  second 
joint  has  only  a  few  short  setsB  on  it ;  the  third,  which  is  sub- 
equal  with  it  in  length,  is  sparingly  fringed  with  set®  on  its 
lower  margin  and  extremity. 

The  first  maxillsB  (fig.  5)  end  in  six  stout  spines,  which  are 
aU,  more  or  less,  pectinately  toothed  on  the  inner  edge ;  the 
palp  is  stout,  two-jointed,  and  ends  in  five  short  spines ;  the 
inner  plate  is  rounded  at  the  end  and  bears  two  slender 
terminal  seta). 

The  second  maxill®  (fig.  6)  are  very  thin  and  foliaceous,  each 
plate  ending  in  a  number  of  slender  setsa. 

The  maxulipeds  f  fig  7)  have  the  plates  on  the  first  joint 
abort,  rounded,  and  oearing  four  blunt  teeth  and  numerous  set» 
at  the  extremity ;  the  plates  on  the  second  joint  are  also  rather 
abort  and  rounded  ;  the  inner  edge  at  the  extremity  carries  five 
abort,  blunt  teeth,  outside  of  which  are  five  rather  long  and  stout 
apines ;  the  four-jointed  palp  has  numerous  setss  on  its  inner 
iniu|gin,  while  its  third  joint  bears  a  small  rounded  tubercle. 

The  gnathopoda  (fig.  8)  are  sub-equal  in  size  and  form  in 
both  sexes ;  the  side-plates  are  deeper  than  broad,  are  evenly 
rounded,  and  carry  a  few  fine  set®  on  the  lower  margin ;  the 
atraight  bases  has  a  few  long,  slender  setas  on  the  posterior 
margin;  the  meros  is  short;  the  ischium  still  shorter,  and 
fringed  with  seteo  on  its  distal  margin ;  the  carpus  broadly  tri- 
angular, and  carrying  a  few  setas  along  its  lower  edge ;  the 
propodos  is  nearljr  square,  its  upper  edge  is  slightly  rounded, 
ana  bears  a  few  cilia ;  the  lower  edge  is  rugose ;  the  trans- 
Terse  palm  is  fringed  with  minute  teeth,  and  ends  in  two  or 
three  stout  spines. 

The  pereiopoda  (figs.  9  and  10)  increase  slightly  in  length  to 
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the  fourtby  which  is  the  longest,  the  fifth  being  rather  shorter  ; 
all  the  joints  are  furnished  with  clusters  of  short,  acute  spines ; 
the  side-plate  of  the  first  pair  resembles  those  of  the  gnatho- 
pods ;  that  of  the  second  pair  is  broad  and  excavate  in  front ; 
the  third  is  two-lobed,  the  posterior  lobe  being  the  largest  and 
haying  five  or  six  short  marginal  spines. 

The  first  and  second  uropods  (fig.  11)  reach  almost  as  fiur 
back  as  the  extremity  of  the  third  pair ;  the  last  has  the  outer 
branch  well  developed,  but  shorter  than  is  usual  in  the  genus ; 
the  inner  branch  (fig.  12)  is  represented  by  a  minute  lobo 
tipped  with  a  single  seta ;  the  telson  (fig.  13)  is  cleft  half-way 
to  the  base,  each  division  ending  in  four  short  spines. 

22.  Mara  foBcieulata,  mihi. 

Megcsmera  fasciculata,  mihi  (Ann.  and  Mag.  of  Nat.  Hist. 

Ser.  5,  vol.  vi.,  p.  5,  pi.  i.,  fig.  5.) 

Some  small  specimens  of  this  species  were  collected  by  Mr. 
S.  M.  Laing  in  shallow  pools  between  tide-marks  on  the  Huool 
river.  They  agree  very  closely  with  specimens  from  New 
Zealand. 

This  species  agrees  with  Boeck's  definition  of  Ifc^a,  except 
in  regard  to  the  second  gnathopoda,  which  have  not  the  hand 
**  much  larger  than  in  the  first  pair."  It  is  somewhat  larger, 
but  not  more  than  half  as  long  again,  the  breadth  in  both  being 
about  the  same. 

The  species  has  been  found  abundantly  on  the  east  coast  of 
New  Zealand  (South  Island)  by  both  Mr.  Chilton  and  myself. 

Addendum. 

In  Budde- Lund's  Crustacea  Isopoda  Terrestria,  p.  285,  a 
species  of  Armadillo  is  described  from  Tasmania,  unfortunately, 
without  figures.  I  append  here  a  translation  of  his  description. 
The  species  belongs  to  the  section  of  the  genus,  characterised 
by  him  as  follows : — 

**  External  terminal  rami  of  the  anal  feet  obliquely  tetraeonal 
(trapezoidal),  usually  much  smaller  and  shorter  than  the  baaal 
articulation,  rarely  equal  in  size ;  epimera  of  the  first  s^ment 
of  the  body  simple,  slender ;  anal  segment  of  the  abdomeii 
triangular,  with  the  apex  more  or  less  acute." 

Armadillo  misellvs. 

Oblong-oval,  very  convex,  opaque  (P);  body  everywhere 
distinctly  tubercled ;  the  whole  surface  minutely  pubescent. 

External  antennsB  rather  shorter  than  half  the  body ; 
fla^ellum  5-articulate,  shorter  than  the  peduncle ;  first  artica- 
lahon  of  the  flagellum  rather  shorter  than  the  next  three. 
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ClypeuB,  with  Bhorter  lobes,  sab-triangular,  epistome  some- 
what convex,  with  the  superior  margin  not  reaching  beyond 
the  front. 

Pirat  segment  of  the  bodr  with  the  lateral  margin  thickened, 
slightly  resolute,  somewhat  furrowed  longitudinally,  sub- 
equally  cleft  behind;  epimera  of  the  second  segment  cleft^ 
interior  part  short,  toothed ;  posterior  margin  of  the  first  three 
B^ments  slightly  sinuate  on  both  sides. 

Anal  segment  of  the  abdomen  not  broader  than  long,  con-  ^ 
tracted  in  the  middle,  posterior  margin  nearly  straight,  with 
the  external  angles  rounded,  nearly  straight  (?)  ;  basal  articu- 
lation a  little  longer  than  broad,  external  branch  shortest, 
inserted  above  the  broader  internal ;  internal  bnmch  somewhat 
shorter  than  the  anal  segment. 

Colour,  greyish. 

Length,  8  mm. ;  breadth,  8*75  mm. ;  height,  2  mm. 

The  specimen  described,  which  was  taken  in  Tasmania  by 
Dr.  Scheyer,  is  presented  in  the  Berlin  Museum. 

A  somewhat  allied  species  (A.  wlgare)  is  described  by  Budde- 
liimd  as  having  been  collected  at  Melbourne. 


EXPLANA'PON  OF  FIGUSBS. 


Flats  I. 

Figs.  1  &  2.  EngSBus  cunicularius. 

1.  Female,  nat.  size.    (The  abdomen  is|too  broad  in  the 

figure.) 

2.  Bostrum  (mag.) 

Figs.  3-5.  Glebia  simsoni. 

3.  Animal,  nat.  size. 

4.  Itostrum,  from  above  x3. 

5.  Telson  and  uropods  spread  out,  x2. 

Figs.  6-13.  Oniscus  punctatus. 

6.  First  antenna,  x40. 

7.  Second  antenna  xlO 

8.  Bight  and  left  mandibles,  z56. 

9.  Finit  maxilla,  x56. 

10.  Second  maxiUa,  x56. 

11.  Maxillipeds,  x40. 

12.  Extremity  of  abdomen  from  below  (on-aans)  xl9. 

13.  XTropody  x26. 
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Platx  IL 
Tigs.  1  to  8.  Actoocia  euchroa. 

1.  Outiine  of  animal,  xlO. 

2.  Same  from  abo^e,  xIO. 
8.  First  antenna,  x56. 

4.  Second  antenna,  x40. 

5.  Mandible,  x56. 

6.  First  maxilla,  x56. 

7.  Maxillipeds,  x56. 

8.  Last  segment  of  abdomen  and  oropods,  x40. 

Figs.  9-15.  Atyloides  tasmaniie. 

9.  First  antenna,  x40. 

10.  Second  antenna,  x40« 

11.  Mandibles,  x56. 

12.  do.        palp,  x56. 

13.  First  maxilla,  x56. 

14.  Second  maxilla,  x66. 

15.  Maxilliped,  x40. 


Platb  in« 

Figs.  1  &  2.  Atyloides  tasmaniie. 

1.  First  gnathopod,  x26. 

2.  Telson  and  last  pair  of  uropoday  x26. 

Figs.  3-8.  Bodnela  spongioola. 

3.  Animal,  dorsal  view,  x3« 

4.  Mandible,  x26. 

5.  Extremity  of  mandiblei  x66. 

6.  First  maxilla,  x41. 

7.  Second  maxilla,  x4I. 

8.  Maxilliped,  x41. 

Figs.  9-18.  Lysianax  stebbingi. 

9.  Outline  of  body,  x9. 

10.  First  antenna,  x41. 

11.  Mandible,  x4I. 

12.  First  maxilla^  x41. 

13.  Extremity  of  same,  xl84. 

14.  Second  maxilla,  x41. 

15.  Maxilliped,  x41. 

16.  End  of  first  Knathopod,  x41. 

17.  Second  gnatbopod,  x41. 

18.  Hand  of  second  gnathopod,  xl2ff. 
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Plate  IV. 
Figs.  1-10.  Talitras  Bjlraticus. 

1.  Mandible,  x66. 

2.  Lower  lip,  x84. 

3.  Maxill®  (a)  first  pair ;  (h)  second  pair,  x66. 

4.  Maxillipeds,  x56. 

5.  Second  gnathopod  of  male  (Sjdnej  specimen),  xlS. 

6.  do.  do.  do.      (Mt.  Wellington  specimen)^ 

xlS. 

7.  Fifth  pereiopod,  x40. 

8.  Pleopod  of  nrst  pair,  x40. 

9.  Tel8on,x56. 

10.  Last  pair  of  uropoda,  x56. 

Figs.  11  &  12.  Nipbargus  mortoni. 

11.  Mandible-palp,  x40. 

12.  First  maxUla,  x40. 


Plate  V. 

.  1*5.  Nipbargus  mortoni. 

1.  Maxillipeds,  x40. 

2.  Second  gnathopod,  x26. 

8.  Extremity  of  abdomen  from  the  side,  xl7. 
4  Telsou  (t),  with  inner  branch  of  last  uropod]  (u)  from 
above,  x28. 

5.  Outline  of  body  (of  female),  x5. 

Figs.  6-8  Talorchestia  diemenensis  (female.) 

6.  First  gnathopod,  x26. 

7.  Second  CTathopod,  x26. 

8.  Hand  of  second  gnathopod,  x56. 


Figs.  9  &  10.  Lysianax  stebbingi 

9.  First  pereiopod,  x26. 
10.  Second  pereiopod,  x26. 


Plats  VI. 

Figs.  1-13.  Niphargus  montanas. 

1.  Animal,  x7. 

2.  Front  of  head  and  antenn»,  x41. 
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Figv.  8  &  4.  Mandibles,  z56. 

5.  First  maxilla,  xl25. 

6.  SecoDd  maxilla,  xl25. 

7.  Maxilliped,  x56. 

8.  First  gnathopod,  x56. 

9.  Second  pereiopod,  x26. 

10.  Third  do.         x26. 

11.  Two  last  uropods  and  telson,  x56. 

12.  Last  uropod,  showing  the  inner  branch  (i.b.),  x125. 

13.  Telson,  from  above,  x56. 

Phreatoicu8  aiutralis.     Chilton. 

Po9t  Scriptum, 

In  putting  aside  my  specimens,  described  in  this  paper,  II 
found  in  the  tube  containing  Niphargus  montantu^  collected  hj 
Mr.  Bodwaj,  a  single  immature  specimen  of  the  remarkable 
Isopod,  Phreataicus  australis.  The  specimen  was  only  about 
4  mm.  (a  little  over  ^  inch)  in  length.     The  occurrence  of  this 

ries  adds  another  to  the  singular  group  of  forms  found  in 
pools  on  the  top  of  Mt.  Wellington.  The  genus  was 
established  in  1882  by  Mr.  C.  Chilton,  for  the  reception  of  a 
blind  subterranean  Isopod — P.  typicus — which  occurs  in  wella 
in  Canterbury,  New  Zealand.  In  1889,  Mr.  Chilton  received 
ft  small  collection  of  Australian  Crustacea,  and  this  included  a 
new  species  of  Phreatoicus  (P.  australis)  from  Mt.  Kosciusko^ 
at  a  height  of  5,700  feet. 

I  have  already  pointed  out  that  the  characters  of  AnaspiB^ 
possessing,  as  it  does,  an  extremely  generalised  structure,  lead 
to  the  conclusion  that  it  is  of  great  antiquity.  The  same 
evidence  is  borne  by  the  occurrence  of  Niphargus  manianiiB. 

The  evidence  of  the  antique  character  of  this  fresh-water 
fauna  is  still  further  strengthened  by  Phreatoicus,  The  dis- 
tribution of  the  genus  is,  in  the  first  place,  remarkable,  one 
blind  species  occurring  in  New  Zealand,  and  another  possessing 
well-developed  eyes,  in  two  such  widely  separated  locaHties  aa 
Mt.  Wellington  (4,100fl.),  in  Tasmania,  and.Mt.  Kosciusko 
(6,700ft.),  in  south-eastern  Australia.  And,  again,  Phreataictts 
is  a  highly  generalised  Isopod,  resembling  the  J seZZtcZts  perhaps 
more  than  any  other  family,  but  sufficiently  distinct  to  be 
separated  as  the  type  of  a  new  family,  the  Phreatoicida, 

Probably  an  examination  of  other  streams  and  pools  at  high 
elevations  in  Tssmania  and  Australia  will  reveal  further 
examples  of  this  interesting  archaic  fresh- water  fauna. 
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NOTE  ON  A  TASMANIAN  "  ACANTHIZA  " 

(BtJSH  Tit). 
[Bt  Colonel  W.  V.  Lbogb,  F.Z.S.,  late  F.L.S.]. 

Gould  has  figured  in  his  work  three  species  of  Acanthi zas 
from  Tasmania,  viz :  the  two  common  and  well-known  birds, 
Aeanthiza  ehrysorrkara,  and  A,  diemenensis — the  **  Yellow  tail'' 
and  "  Brown  tail" — ^and  a  third,  A.  eivingi,  Ewing's  Aeanthiza. 
This  latter  species,  figured  on  ±*late  35,  vol.  iii.,  B.  of  Australia, 
is  stated  to  differ  from  A,  diemenensis  in  being  a  slenderer 
bird,  with  a  proportionately  longer  tarsus,  and  in  having  a 
rufous  band  on  the  wing,  formed  by  the  basal  portion  of  the 
ont^r  ribs  of  the  primary  feathers.  It  has,  however,  been 
erpunged  from  modern  treatises- on  Australian  Avifauna,  for 
Mr.  Sharpe,  in  his  "  Catalogue  of  Birds,"  vol.  vii.,  p.  296, 
Tmites  it  with  A.  diemenensis,  and  Dr.  Ramsay  h'S  omitted 
it  from  his  "List  of  Australian  Birds."  That  there  are,  how- 
ever, two  species  of  "  Brown  tail "  in  this  island  is,  I  am  of 
opinion,  tolerably  certain,  but  being  closely  allied  and  a 
sufficient  series  for  comparison  not  beinis:  extant  in  the  national 
collection  at  the  British  Mus^eum,  Mr.  Sharpe  failed  to  recog- 
nise their  distinctness.  For  many  years  past  but  little  attention 
has  been  paid  to  the  smaller  species  of  Tasmanian  birds,  and 
comparatively  little  scientific  work  done  among  them.  There 
is,  unfortunately,  no  carefully  fonned  collection  of  Tasmanian 
birds  in  the  skin  existing  in  the  colony,  and  very  few  field 
notes  have  been  made  on  the  smaller  species  of  forei^t  binis, 
save  in  the  direction  of  oology.  The  consequence  is  that  such 
points  as  the  specific  distinctness,  or  otherwise,  of  two  little 
noticed  species  like  these  in  que&tion  is  more  than  likely  to 
have  been  passed  over. 

Last  December,  when  visiting  an  out-of-the-way  settlement 
on  the  Elephant  Hill,  near  St.  Mary*8,  situated  about  1,500 
feet  above  sea  level,  I  met  with  a  solitary  bird  hopping  about 
the  scrub  and  bushes,  on  the  edge  of  a  clearing,  and  being 
attracted  by  its  peculiar  note,  I  procured  it,  having  by  chance 
my  gun  with  me.  It  proved  to  be  a  small  Aeanthiza,  very 
ttnmar  to  the  common  "  Brown  tail,"  or  Tasmanian  Aeanthiza, 
but  differing  in  having  the  forehead  pale  rufescent  grey, 
instead  of  rufous,  and  the  throat  and  foreneck  with  the 
markings  much  lesspronounced  than  in  the  last-named  species ; 
in  fact  the  colouration  of  that  part  is  almost  uniform,  the 
oentrcs  of  the  feathers  being  also  slightly  darker  than  the 
iBst  of  the  web.  At  the  ba^e  of  the  outer  webs  of  the 
primaries  there  is  a  narrow  rufous  band,  similar  to  that 
shown  in  Gould's  figure,  which,  however,  has  the  markings  of 
the  throat  more  pronounced  than  in  my  specimen;  owing  to 
Uie  absence  of  throat  markings.    I  was  inclined  to  look  on 

F 


Ma^« •»*«.»▼«».   " 


78  NOTE  ON  A  TASMANIAN  ^▲CANTHIZA. 

the  bird  as  an  immature  male  of  the  common  Brown  Tail, 
particularly  as  the  month  was  that  in  which  so  many  youog 
birds  are  procurable,  but  the  actions  and  note  of  this  in- 
dividual were  so  totally  different  from  that  of  the  Tasmaniaa 
Acanthiza  that  no  doubt  is  left  in  my  mind  as  to  its  dis- 
tinctness. The  common  species  is  gregarious,  nearly  always 
being  found  in  little  parties,  which  flit  about  with  great  zest 
and  activity,  uttering  in  uoison  their  peculiar  little  note, 
which  may  be  syllobised,  zit,  zit,  zit,  whoorl,  the  latter  being 
somewhat  guttera).  The  note  of  my  new  species  resembles,  Ui, 
iit,  too,  woo,  the  latter  syllables  beiog  soft  and  melodious. 
The  dimensions  of  this  example  were  as  follow : — 
Length,  40  inches ;  wing,  from  carpal  joint,  1*9 ;  tail,  1*9 ; 
tonces,  075  ;  bill,  to  gape,  0*45.  Iris  light  red  (paler  than 
in  the  common  species)  ;  bill,  brown,  slaty  at  the  bas« ;  legs 
and  feet  dark  olive  brown.  The  contents  of  the  stomach  were 
small  ants  and  minute  coleoptera,  mixed  with  some  curious 
clobular  masses,  resembling  hard  seeds.  There  can  be  little 
doubt  that  this  bird  is,  in  reality,  the  Acanthiza  ewingi  of 
Gould  ^  which  s}xould,  therefore,  be  reinstated  in  the  Tas- 
•mn.ni5i.Ti  avif auna. 


NOTE  ON  THE  VORACITY  OF  THE  KELP  TISH. 

While  fishing  for  crayfish  recently,  on  the  East  Coast,  I 
caught  a  couple  of  so-called  ''K^lpfish"  in  the  net.  This 
fish,  belongiog  to  the  family  LabridcB,  is  a  favorite  bait  with 
fishermen  for  the  crayfish  caught  in  hi)Jid  nets,  and  is  found 
in  moderately  shallow  water,  sometimes,  and  at  others  in 
deep  pools,  but  always  in  beds  of  kelp.  On  opening  the  in- 
dividuals I  caught  I  was  surprised  to  find  their  stomachs  full 
of  the  small  white,  conical,  and  calcareous  shells  which  cov^ 
the  tops  and  sides  of  rocks,  which  are  covered  at  high  water ; 
but  among  these  were  also  moderately  large  limpet  shells 
swallowed  whole,  the  fish,  in  some  instances,  being  still 
attached  to  the  shell.  Enclosed  are  some  of  these  shells 
from  the  stomach  of  one  of  the  fish,  which  was  about  l|lb. 
in  weight.  I  examined  its  strong,  circular  teeth,  and  found 
one  tooth  gone  at  the  point  of  each  jaw,  evidently  wrenched 
out  by  the  force  of  grasping  such  a  strongly  attached  shell- 
fish as  the  limpet.  But  great  as  tbe  strength  required  to 
detach  a  limpet,  it  mast  be  nothing  to  the  grinding,  goawing 
motion  required  to  tear  off  the  small,  scarcely  protuberant 
calcareous  shells  first  mentioned,  and  with  which  the  stomachs 
were  pretty  well  filled. 

It  is  a  singular  trait  in  the  economy  of  this  fish,  which  leads 
it  to  subsist  on  such  an  apparently  unappetising  mass  as 
had  formed  the  meal  of  these  examples  just  prior  to  my 
catching  them. 
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ON  THE  OCCURRENCE  OF  SOME  AUSTRALIAN 
AECLEID^  IN  TASMANIA. 

The  past  summer  and  autumn  have  been  marked  by  a 
«pecial  visitation  of  two  species  of  Australian  Herons  to  Tas- 
mania. One,  the  White  Egret,  Herodias  alba,  Linn.,  which  has 
hitherto  been  an  occasional  straggler  to  the  island,  has 
occurred  in  considerable  numbers  during  the  summer,  bothia 
the  north  and  south.  The  other,  Ardea  pacijica,  Latham,  a 
raje  visitant  to  Tasmania,  has  been  half  a  dozen  times  met 
with  in  the  north  during  the  past  two  months. 

The  localities  visited  by  the  White  Egret  appear  to  have 
been  the  basin  of  the  Derwent,  including  the  Sorell  district^ 
the  Midlands,  and  the  vicinity  of  the  Tamar  and  Esk  rivers 
in  the  north.     Mr.  T.  Carr,   a  prominent  member  of  the 
Northern  Science  Association,  infonns  me  that  he  has  had 
numerous  examples  brought  to  him,  which  has  also  been  the 
case  as  regards  the  Hobart   Museum,    which    testify,  un- 
fortunately, to  the  old  story  in  England :    that  as  soon  as  a 
new  bird  appears  on  the  landscape,  it  is  shot  down  by  every 
pot-hunter  who  meets  with  it.      More  of  these  handsome 
white  visitors  have  doubtless  been  immature  birds,  which 
might  have  remained  in  the  island,  and,  in  any  case,  would 
have  returned  another  year;    their    destruction,  therefore, 
meuis  the  partial  driving  away  of  an  interesting,  permanent 
addition  to  our  avifauna.    This  species  is  so  widely  distributed 
that  there  is  no  reason  why  it  should  not  become  a  resident 
in  the  island,  breeding  at  the  more  retired  lagoons  and 
morasses  of  the  lake  district.     It  may  not  be  out  of  place  to 
glance  here  at  the  geographical  distribution  of  the  White 
Egret.      The    union    of    the    Australian     form,     Herodias 
syrmaiophortM  of  Gk)uld,  with  the  widely-distributed  Herodias 
<iJha  of  Linnseus,  very  widely  extends  the  range  of  the  species 
under  consideration.     The  former  was  separated  by  Gould 
from  the  old  world  species  on  account  of  its  small  size,  and 
for  a  like  reason,  the  bird  commonly  found  throughout  India 
was  given  specific  rank  by  that  herculean  worker  in  In H  1^71 
ornitihology,  Mr.  Allen  Hume,  C.B.,  the  editor  of  the  now- 
defunct  "  Stray  Feathers."     An  examination,  however,  of  a 
large  series  got   together  from  various  parts  of  the  world, 
such  as  that  in  the  national  collection  at  the  British  Museum, 
shows    that    the    Indian,    Chinese,    and    Australian    and, 
perhaps,  the  African  representatives  of  the  species  are  all, 
more  or  less,  diminutive  in  size,  while  the  larger  race  inhabits 
Central  Asia,  Russia,  the  Delta  of  the  Nile,  and  Syria.     Ex- 
amples in  the  British  Museum,  from  Kashgaria,  Russia,  and 
Egypt,  meigured  by  me,  gave  a  length  in  the  wing  of  17*6, 
16''5,  and  16*3  inches  respectively,  while  a  specimen  of  the 
larger  race,  often  met  with  in  India  (and  probubly  straying 
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Bouth  from  Kasligaria),  reached  a  length  of  of  17*0  inches  iit 
the  win^.  On  the  other  hand.  North  African,  Chinese,  and 
Austrahan  specimens  measured  in  the  wing,  14*7  to  15*5; 
14*2  to  14'75,  and  13*0  inches  respectiyelj.  Ceylonese 
examples,  again,  give  a  length  of  13'5  to  15'0  mcbes.  There 
is,  in  fact,  a  regular  gradation  from  the  Australian,  Chinese^ 
and  Indian  races  to  the  birds  inhabiting  the  cooler  districts 
above-mentioned,  the  large  examples  found  occasionally  ia 
tropical  localities  being  either  local  birds,  abnormal  in  size, 
or  wanderers  from  contiguous  cool  countries.  As  regards 
Tasmanian  examples,  the  measurements  of  the  wing,  supplied 
to  me  by  Mr.  Carr,  are  1375  to  14*0  inches,  which  correspond 
wtih  those  of  the  smaller  races  noticed  above. 

The  White  Egret  ranges  from  South  Africa,  along  both 
coasts  of  the  continent  to  the  North,  bordering  on  the  Delta  of 
the  Nile.  It  is  to?erablj  common  iu  Russia,  and  Central  and 
Southern  Europe,  breeding  in  the  ^reat  marshes  of  Hungary. 
In  France  and  Spain,  however,  it  is  rare,  and  appears  to  be 
absent  from  Portugal,  though  found  farther  west  in  the 
Azores.  To  Great  Britain  it  is  a  straggler.  Coming  now  to 
Asia,  we  find  it  common  in  Asia  Minor,  and  occurring  ia 
Persia,  whence  it  ranges  through  Central  and  Highland  Asia, 
and  along  the  great  Chinese  rivers  to  the  coast,  and  thenod 
to  the  island  of  Formosa,  where  Swinhoe  procured  it.  South- 
wards it  extends  into  India,  Cejlon,  and  the  islands  of  the 
Bay  of  Bengal,  passing  down  the  Malay  Peninsula,  and 
ranging  through  the  islands  of  Malay  ana  to  Australia.  In  the 
latter  continent  it  appears  in  Dr.  Eamsay's  **  Distribution 
List,"  as  very  widely  scattered  round  the  coasts  of  all  the 
colonies,  and  it  extends  inland  to  Biverina,  though  this  author 
does  not  record  it  from  the  far  interior. 

The  second  species  under  notice,  Ardea  pacifiea,  Latham, 
appears  to  have  visited  the  island  in  a  small  flock  during  the 
autumn,  and  then  spread  over  the  northern  districts.  Mr.  Carr 
informs  me  that  it  was  recently  shot  at  the  Lake  River,  on  the 
Tamar,  and  at  Stanley,  within  the  space  of  a  day  or  two.  On  the 
24th  ult.  I  procured  an  adult  female  on  my  own  estate  at 
Cullenswood.  It  was  frequenting  some  temporary  rain  pools 
in  a  paddock  not  far  from  the  house,  and  was  very  shy,  but 
by  stalking  it  in  long  grass  I  managed  to  get  a  shot  and  pro- 
cured it. 

The  Pacific  Heron  is  a  handsome  species,  with  great 
expanse  of  wing  for  the  size  of  its  body,  which  gives  it  a 
heavy,  flopping  flight.  The  measurements  and  description  of 
my  specimens  are  as  follow: — Length,  300  inches;  wiog^ 
15*75;  tail,  5'25 ;  tarsus,  50;  middle  toe,  275;  bill,  tip  to 
gape,  4'4.  It  is  mottled  greenish  slate ;  orhitar  skin,  dusky 
bluish ;  upper  mandible  and  sides  of  lower,  bla(|k ;  base 
beneath,  fleshy  whitish ;  legs  and  feet,  black. 
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Back  wings  and  tail,  dark  green,  glossed  on  tlie  outer  webs, 
and  tioged  with  ashy  on  the  sliorter  scapular  feathers ;  the 
inner  webs  of  the  longer  scapular,  and  a  longitudiual  patch  on 
€ach  side  of  the  chest,  maroon ;  head,  entire  neck  and  throat, 
white;  marked  eTerjwhere,  but  on  the  chin  and  throat 
with  cinereous  grey  ;  down  the  centre  of  the  foreneck  a  stripe 
of  interupted  black  spots ;  breast  and  under  surface,  dark 
slate ;  the  feathers  with  a  broad,  neesial  white  stripe,  widest 
on  the  under  tail  coverts;  a  broad,  white  patch  over  the 
point  of  the  wing,  extending  along  the  edge  to  the  base  o£ 
the  outer  primaries. 

This  Heron  is  distributed  widely  around  the  Australian 
Continent,  being  found  on  the  extreme  north  coast,  though 
not  recorded  from  the  opposite  shores  of  New  Guinea, 
while  on  the  east  and  south  coasts  it  is  an  inhabitant  of  each 
colony,  likewise  extending  to  Western  Australia.  Although 
an  occasional  visitor  to  Tasmania,  so  far  as  past  observation 
shows,  it  may,  perhaps,  become  more  frequent  if  not  molested 
on  its  summer  visits  to  us.  It  is  not  at  all  uncommon  in  the 
«wamps  on  the  Murray  and  the  plains  of  Biverina. 
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ADDITIONS  TO  TASMANIAN  FLORA,  IL 

[By  L.  Eodway.] 

Before  the  year  closes  I  should  like  to  place  on  record 
Bundrj  additions  to  the  known  plants  of  Tasmania,  found  in 
the  vicinity  of  Gheorge's  Bay  by  Mr.  Wm.  Fitzgerald.  They" 
have  been  verified  by  Baron  von  Miieller. 

Clatftonia  pygmcea,  F.  v.  M.  This  plant  is  about  the  siza 
and  general  habit  of  its  near  relation,  the  common  Tasmaniaa 
0.  calyptrata,  from  which  it  can  be  at  once  distinguished  by 
its  less  elongated  inflorescence  and  larger  sepals.  Subsequent 
to  flowering  the  sepals  close  over  the  capsule,  completely 
burying  it  between  their  thick,  fleshy  masses. 

HydrocotyU  capillaris,  F.  v.  M.  As  small  and  somewhat 
resembling  H.  tripartita  (B.  Br.),  only  the  leaves  are  not  sa 
deeply  divided ;  usually  divided  half  way  to  the  petiole  into 
three  entire  lobes.  The  fruit  is  vi  ry  distinct;  the  intermediate 
ribs  are  prominent,  and  the  space  between  them  and  the  dorsal 
rib  is  filled  with  a  spongy-pitted  formation. 

8chcenu8  turbinatuSf  Poiret.  This  very  distinct  sedge  has, 
up  to  the  present,  only  been  found  in  one  or  two  situationSy 
bv  Fitzgerald.  Its  occurrence  in  N.S.  Wales  led  to  the  sus- 
picion that  it  had  been  introduced,  but  its  distance  from  culti- 
vation, together  with  the  subsequent  discovery  in  the  same 
district  of  Corysanthes  bicalcarata  and  Schoenus  brevifolius, 
both  also  natives  of  New  South  Wales,  considerably  raises  its 
claim  to  be  indigenous.  The  inflorescence  of  this  plant  differs 
from  other  Tasmanian  members  of  the  genus  by  being  col- 
lected in  tolerably  dense  beads.  In  general  appearance  it 
approaches  Carpha  alpina  more  than  any  other  of  our  sedges. 

Schcenus  hrevifolitts,  B.  Br.  A  tall  sedge,  with  almost  the 
habit  of  a  Bestio,  the  specimens  found  by  Fitzgerald  often 
attaining  3ft.  The  inflorescence  is  in  long,  loose,  interupted 
panicles,  often  6  or  Sin.  long. 

Qahnia  JUzgeraldi.  Plant  densely  co^spitose ;  stems 
numerous  from  a  creeping  rhizome,  about  2ft.  high,  slender, 
terete ;  outer  leaves  reduced  to  scarious  sheathing  scales ; 
inner  ones  as  long  as,  or  shorter  than,  the  stem,  with  sharply 
involute  margins,  and  long,  subulate  points,  gradually  passing 
into  the  bracts  subtending  the  branches  of  the  panicle  ; 
panicle  8in.  to  12in.  long,  interrupted  branches  arising  few 
together  from  distant  bracts,  unequal,  Ubually  elongated  and 
erect,  bearing  the  spikelets  freely  distant  from  one  another^ 
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tbe  whole  panicle  having  a  linear  appearance,  but  sometimes 
thej  are  short  and  contracted,  the  spikelets  then  forming 
small,  distant,  rather  dense  heads ;  spikelets  numerous,  dark- 
brown^  about  1\  lines  long,  more  or  less  pedicelled,  each  sub- 
tended by  a  narrow,  aristate  bract ;  outer  empty  glumes,  alout 
four,  slightly  scabrous  on  the  margin  and  mid-rib,  more  or 
less  mucronate,  seldom  having  a  much  elongated  point; 
flowers,  two,  the  outer  one  male,  the  inner  hermaphrodite,  and 
an  empty  glume  developed  above  the  flower ;  stamens,  usually 
three,  but  in  vigorous  male  flowers,  four;  style  branches,  three; 
nut,  about  i  to  1  line  long,  ovoid-oblong,  dark,  not  differing 
in  any  detail  from  the  nut  of  G-.  trifida,  and,  like  it,  finely  re- 
ticulated ;  filaments  partially  deciduous,  not  supporting  the 
nut  as  in  allied  species,  the  bases  only  remaining. 

This  plant  has  a  similar,  though  smaller,  habit  to  Gahnia 
triflda.  Lab.,  but  it  has  a  very  dissimilar  inflorescence,  and 
distinctly  differently  constructed  spikelets,  that  species  bearing 
a  solitary  terminal  hermaphrodite  flower.  I  submitted  the 
plant  to  Baron  von  Miieller,  he  considered  it  new  to  science, 
out  was  too  busy  at  the  time  to  give  it  the  attention  required. 
Subsequently,  Mr.  Fitzgerald  had  occasion  to  correspond  with 
P.  Turner,  F.L.S.,  of  Sydney,  who  was  not  disposed  to  con- 
ffider  it  specifically  distinct.  Since  that  I  have  made  an  ex- 
haustive examination  of  a  great  number  of  specimens,  and, 
with  Baron  von  Mueller's  sanction,  and  under  our  joint 
authority,  I  have  described  it  as  above. 
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THE  USE  OP  THE  WOMEEAH,  OR  "THEOW  STICK  *' 
BY  THE  ABORIGINES  OP  TASMANIA. 

[By  Alfbbd  J.  Tatlob,  F.L.S.] 

In  the  course  of  a  discussion  that  followed  a  lecture  I  de» 
livered  recently  on  the  Aboriginies  of  Tasmania,  Mr.  Thomas 
Lewis,  a  member  of  this  Society,  referred  to  the  use  of  the 
**  Wcmerah,"  or  **  Throw  Stick  "  by  our  natives.  This  was  tho 
first  time  I  had  heard  of  the  instrument  being  used  by  the 
aborigines  of  Tasmania.  There  is  no  record  oft  their  use  of  it 
in  any  of  the  works  dealing  with  their  history,  nor  is  the 
Womerah  preserved  in  aoy  of  our  Ethnological  Collections  of 
Tasmanian  Weapons,  etc.  On  the  contrary,  Ronald  Gunn, 
P.E.S.,  informed  Mr.  E.  Brough  Smythe,  who  has  duly 
recorded  the  statement  in  his  account  of  the  aborigines  of 
Tasmania,  thnt  "  they  had  no  throwing  sticks." 

1  he  fact  related  to  me  by  Mr.  Lewis,  that  the  natiyes  of 
this  island  used  the  Womerah ;  that  they  knew  it  by  that 
nam«^,  and  that  he  himself  Sdw  them  using  it  when  EobinsoiL 
brought  in  the  remnants  of  the  race  after  the  celebrated 
"  black  war,**  about  the  year  1835,  is  interesting  in  more  ways 
t^an  one. 

It  is  interesting  to  know  that  it  was  used  by  our  natives 
at  all,  and  it  is  interesting  to  know  that  it  was  known  by  the 
same  name  as  it  is  known  by  among  the  Goulbuin  tribe  of 
natives  in  Victoria.  The  latter  fact  may  help  us  in  unravell- 
ing the  mystery  of  the  origin  of  our  aborigines  as  a  race — other 
tribes  calling  the  instrument  by  a  different  name. 

The  Womerah  used  by  the  Victorian  blacks  is  usually  a 
mere  stick,  with  a  hook  or  projection  at  one  end,  which  the 
hollow  at  the  end  of  the  spears  used  fits  on  to.  The  object  of 
the  Womerah  is  to  give  length  to  the  natural  arm,  and  so 
gain  additional  leverage  power  for  casting  the  spear,  which^ 
by  its  aid,  could  be  thrown  more  swiftly,  and  to  a  greater 
distance. 

I  was  at  first  inclined  to  think  that  perhaps  the  natives  of 
Tasmania  had  been  taught  the  use  of  the  Womerah  by  the 
native  "  Mosquito,"  who  came  over  from  New  South  Wales 
to  Tasmania  in  the  early  days  of  the  Colony  ;  but  Mr.  Morton. 
tells  me  that  there  is  no  hollow  in  the  end  of  the  spears  he 
has  in  the  Museum,  shoyving  that  for  such  spears,  at  least»  a 
Womerah,  similar  to  that  made  by  the  natives  of  other  tribes, 
had  not  been  used. 

This,  however,  presents  no  difficulty,  as  Mr.  Lewis  tells  me 
that  instead  of  having  a  hook  at  the  end,  the  Womerah  used 
by  the  natives  of  Tasmania  had  a  projection  at  one  end  that 
was  hollowed  out,  and  into  which  hollow  the  end  of  the 
spear  was  fixed.  Perhaps  others  who  read  these  notes  maj 
be  able  to  throw  some  light  on  the  subject. 
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CONCERNING  VARIOUS  MEANS  OF  ENCOURAGINCt 
THE  STUDY  OF  NATURAL  HISTORY  IN  TASMANIA. 

[By  James  R.  McClymont,  M.A.] 

When  consulting,  recently,  the  British  Museum  Catalogue 
of  Lizards,  I  found  that  about  eighteen  species  or  varieties 
were  attributed  to  Tasmania,  whereas  only  about  five  species 
are  admitted  by  local  authorities.  This  impressed  on  me  the 
fact  which  I  had  previously  seen  stated,  that  our  natural 
history  collections  are,  in  some  respects,  still  very  incomplete. 
Possibly  some  of  the  British  Museum  specimens  of  lizards  are 
wrongly  allocated,  but,  allowing  for  errors  in  this  direction,  it 
would  still  appear  that  the  collection  of  Tasmanian  lizards  in 
London  is  more  complete  than  any  in  Tasmania.  However^ 
I  quote  the  instance  as  typical,  not  as  exceptional.  The  same 
is  true  of  the  Mollusca.  "Nearly  half/*  says  Mr.  R.  M. 
Johnston,  "  of  the  number  of  the  principal  type  species  (of 
shells)  are  deposited  in  foreign  museums,  and  are  therefore 
inaccessible  for  purposes  of  reference  to  local  students''  (B. 
S.  Tas.  Proc,  1890,  p.  57). 

I  am  afraid  the  dispersal  of  these  specimens  shows  that 
very  little  patriotic  interest  is  taken  in  this  matter,  and  I 
purpose,  briefly,  to  enquire  how  such  an  interest  can  be 
awakened  and  sustained.  I  shall  deal  with  three  only  of  the 
most  evident  means  to  this  end. 

(1)  The  establishment  of  district  museums. 

(2)  The   compilation  of  cheap  scientific  manuals,  having 
special  reference  to  the  natural  history  of  Tasmania. 

(3)  The  ebtablishment  of  a  lectureship  in  biology  in  con- 
'    ^     nectiou  with  the  Tasmanian  University, 

(1)  My  idea  of  a  district  museum  is  a  local  depository  of 
specimens  of  the  fauna  and  flora  of  some  well-defined  geo- 
graphical area,  such  as  a  group  of  islands,  or  a  peninsula,  or 
1^  portion  of  coast  to  a  given  (^stance  inland,  or  a  table-land» 
or  a  mountain  chain.  From  a  strictly  scientific  sl^andpoint, 
such  an  area  would  be  limited  by  the  homogeneity  of  its  flora 
or  fauna,  or  bv  the  individu  tlity  of  its  geological  features. 
But  as  one  object  of  local  museums  in  a  new  country  would 
be  to  discover  such  boundaries,  not  to  ratify  them ;  the 
definition  of  a  museum  area  must,  in  the  first  instance,  result 
from  convenience  and  practicability. 

If  we  had  Pield  Naturalists  Clubs  in  Tasmania  there  would 
be  no  difficulty  about  opening  lociil  museums.  These  clubs 
make  it  part  of  their  work  to  form  collections  of  natural 
-objects,  and  we  can  imagine  what  healthy  rivaJiy  must  be 
created  between  clubs  in  different  districts,  each  striving  to 
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excel  in  the  completeness  and  orderliness  of  its  little  local 
ooUection.  But  these  clnbs  do  not  exist  with  us,  although 
efforts  have  been  made  to  establish  them,  and,  though  desir- 
able, it  is  not  absolutely  necessary  to  have  tbem  before  we 
can  hope  to  open  a  few  local  museums.  There  are  many 
amateur  collections  of  shells,  eggs,  and  other  natural  objects 
aimlessly  and  almost  uselessly  acquired  and  maintained  ; 
there  are  many  lovers  of  natural  history  scattered  through 
the  country  districts  without  any  definite  end  in  their  studies, 
without  specimens  to  throw  life  into  their  reading,  without 
that  cohesiyeness  and  unity  of  purpose  which  co-operative 
eoUecting  for  a  local  museum  would  impart.  To  both  these 
classes  I  appeal ;  to  the  former,  to  unselfishly  contribute  their 
unclassified  private  collections  to  form  public  and  classified 
ones ;  to  the  latter  to  contribute  their  time  and  knowledge 
for  the  purpose  of  inaugurating  and  arranging  collections  for 
their  district.  I  appeal  to  the  well- to-do  landowners  of  the 
colony  for  the  necessary  means.  Those  of  them — possibly 
there  are  no  exceptions — who  are  deeply  interested  in  the 
spread  of  sound  knowledge  amongst  the  people,  who  are 
interested  in  the  advance  of  the  colony  as  a  whole,  who  would 
joyfully  see  Tasmania  stand  up  and  do  something — to  those  I 
appeal  for  aid  to  procure  the  necessary  buildings  and  fittings. 
Many  of  them  could  spare  a  room  or  a  renovated  outbuilding  ^ 
many  of  them  could,  at  little  cost,  supply  shelves  or  tables  to 
be  converted  into  cases  for  specimens ;  all  of  them  could  con- 
tribute their  pence  and  their  moral  support. 

But  it  is  to  the  lovers  of  natural  history  in  the  country  dis- 
tricts, who  with  that  love  combine  a  fair  knowledge  at  least  of 
the  elements  of  some  one  branch  of  natural  science,  that  I  look 
in  the  first  place  for  support.  They  would  have  to  take  the 
initiative  in  their  own  particular  districts,  to  air  the  proposal, 
to  interview  the  amateur  collector  and  soften  his  heart, 'to 
enlist  the  sympathy  of  the  all-powerful  man  of  substance  to 
set  the  whole  machinery  in  motion. 

At  the  outset  the  founders  of  the  local  museums  would  bo 
encountered  by  serious  difficulties  in  the  matter  of  pre- 
serving specimens.  Suppose  a  small  building  be  provided  and 
drawers  or  cases  procured,  how  are  the  specimens  to  be  pre- 
served from  decay,  and  from  insect  pests  ?  As  regards  the 
herbarium,  some  useful  directions  are  given  by  Mr.  Spicer  in 
his  **  Handbook  of  the  Plants  of  Tasmania."  I  would 
urgently  impress  upon  the  Royal  Society  the  utility  of 
publishing  directions  for  the  preservation  of  skins,  insects, 
and  reptiles,  and  regarding  the  best  method  of  capturing  and 
killing  insects.  A  leaflet  would  contain  all  that  isf necessary, 
and  I  am  sure  the  Society  would  be  amply  repaid  the  trifling 
expense  and  trouble  involved  in  the  preparation  of  it  by  the 
addition  to^our  scientific  knowledge  that  would  result  there- 
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from.    Let  this  be  the  Boyal  Societj^s  contribution  towards 
the  project. 

Local  museams  would  educate  in  many  ways,  about  which 
I  will  not  expatiate,  as  I  desire  to  be  brief  and  pointed. 
Labels  would  hare  to  be  prepared  similar  to  thosd  in  use  in 
the  Tasmanian  museam ;  but  for  those  who  had  time  and  in- 
clination to  pursue  natural  history  studies  there  would  have 
to  be  more  advanced  guides  in  the  shape  of  band-books  to 
the  various  branches,  compiled  with  special  reference  to 
Tajsmania. 

(2)  There  is  but  a  small  demand,  at  present,  for  such  hand- 
books, but  still  there  is  a  demand ;  local  museums,  I  believe, 
would  be  the  means  of  greatly  increasing  it.  And  I  have  the 
more  confidence  in  proposing  the  hand-books,  because  some- 
things of  the  kind  has  been  already  adumbrated  in  respect  of 
Bir£  by  Col.  Legse,  Molluscs  by  Mr.  Johnston,  Ferns  by  Mr. 
Morton.  These  works,  if  not  intended  to  assume  exactlv  the 
form  of  hand-books,  would  at  least  be  conducive  to  their  pre- 
paration. In  some  departments,  no  doubt,  our  existing  infor- 
mation is  not  complete  enough  to  justify  the  dogmatism  of  a 
text-book.  It  would  be  much  more  complete  if  we  had  local 
collections  open  to  our  scientists  for  purposes  of  compjrison  ;, 
but  there  are  other  departments — those  I  have  mentioned  for 
example — in  which  we  are  advanced  enough  to  speak  with 
authority. 

(3)  Finally,  as  the  cope-stone  of  the  edifice,  I  would  sug- 
gest a  lectureship  in  biology  in  connection  with  the  Tasmanian 
University.  When  one  reflects  that  a  brief  three  years  ago 
a  university  was  an  unsuspected  privilege,  it  may  seem  some- 
what bold  even  to  hint  at  a  natural  history  chair  in  connection 
with  it.  I  could,  perhaps,  point  with  some  forcibleness  to 
the  example  of  other  colonies;  I  could  mention  a  Tate,  a 
McCoy,  a  Hutton,  and  ask  whether  the  advantages,  which 
have  accrued  to  South  Australia,  Yictorin,  and  New  Zealand 
from  the  labours  of  these  indefatigable  men  of  science,  might 
not  reasonably  be  expected  to  accrue  to  Tasmania  from  the 
labours  of  one  of  their  compeers.  But  I  refrain,  being  con- 
fronted with  the  inevitable  question  of  the  means  thereto* 
Moreover,  the  Council  of  the  University  have,  no  doubt,  their 
own  ideas  as  to  the  fittest  allocation  of  their  funds,  and  the 
possibility  of  adding  another  lectureship  to  those  already 
established.  This  much  I  may  be  permitted  to  h^pe,  that 
they  will  duly  consider  the  claims  of  biology  to  be  repre- 
Eented  on  their  teaching  staff,  and  remember  the  fact  ithat 
their  energy  and  success  in  biological  investigations  have 
done  as  much  as  anything  to  establish  the  thoroughness,  the 
originality,  and  the  entire  reasonableness  of  colonial  uni- 
versities in  the  eyes  of  the  educated  world. 


86 


ON    THE     CLASSIFICATORY    POSITION    AND 
SYNONYMS  OF  EATONIELLA  EUFILABRIS. 

[By  Fbofessob  Balph  Tate,  P.L.S.,  P.G.S.,  Coe.  Memb.] 

The  subject  of  this  commuQication,  which  has  long  been 
known  as  Bithynia,  or  Taiea  huonensis,  though  another  specific 
name  has  priority  of  fourteen  years,  has  Iritherto  been  handed 
about  from  genus  to  genus  without  finding  a  resting  place. 
For  some  years  past  I  have  been  convinced  of  the  incompata- 
bility  of  its  reference  to  those  families  under  which  it  has  been 
placed  ;  its  location  under  Bissoinine  was  the  first  step  which 
led  me  to  its  present  classificatory  position  in  the  genus 
JEatoniella, 

The  main  portion  of  this  essay  was  written  twelve  years 
ago,  but  the  desire  to  fully  work  out  the  anatomical  characters 
has  always  been  my  plea  for  postponement  of  publication ; 
now,  however,  the  opportunity  of  addressing  the  conchologists 
of  Tasmania,  who  have  mobt  materially  contributed  to  the 
bibliography  of  the  species,  cannot  be  resisted,  though  further 
study  in  the  direction  indicated  is  still  very  desirable. 

The  shell  was  first  made  known  by  A.  Adams  in  1862 
(unless  Amnicola  hadia,  Qould,  is  the  same)  from  specimens 
collected  on  the  shore  at  Fort  Lincoln,  in  South  Australia,  and 
named  by  him,  Diala  rvfilahris.  E.  A.  Smith,  in  1875,  pointed 
out  that  it  differed  essentially  from  Diala,  by  its  thickened 
and  continuous  peristome,  and  oblique  aperture  and  columella, 
and  removed  it  to  the  genus  Hydrobia. 

Tenison- Woods,  in  1875,  described  the  same  shell  as  Bythinia 
huonensis.  In  1878  B.  M.  Johnston  transferred  it  to  Bithy^ 
Tidla,  and  Tenison- Woods  in  the  same  year,  from  information 
concerning  the  animal  which  I  had  supplied,  did  me  the 
honour  to  erect  for  it  the  genus  Tofea,  which  has  done  service 
till  now.  Unfortunately,  Tenison- Woods  mis-read  my  notes 
on  the  animal,  and  partially  made  amends  in  the  following 
year ;  the  chief  error  in  his  description  relates  to  the  operculum, 
which  is  not  calcareous,  though  it  is  somewhat  strengthened 
on  the  inner  face  with  calcareous  matter.  In  this  way  Tryon, 
1883,  came  to  be  mislead,  and  placed  Tatea  in  the  family 
Rissoellidffi ;  this  is  repeated  by  the  same  author  in  1887,  and 
is  followed  by  Fischer,  in  his  "  Manuel  de  Conch."  of  the 
same  year. 

In  the  meanwhile,  E.  A.  Smith,  in  1882,  proved  the  identity 
of  Diala  ruJUahris  and  Tatea  huonensis  by  comparison  of 
Adams*  type  with  authentic  examples  from  Tasmania,  and 
quotes  the  species  as  Tatea  rufilabris.    Up  to  this  time  the 


BT  FB9FB880II  RALPH  TATE,  F.L.S.,  F.G.S.  81^ 

shell  bad  remained  unfigured,  and  it  has  subsequently  been 
illustrated  bj  Tryon  in  1887,  and  Petterd  in  1889.  No 
further  information  of  the  animal  has  been  published  than 
that  given  by  Tenison- Woods  at  the  two  references  under 
TcUea  huonensis. 

On  the  publication  of  the  anatomical  characters  of  the 
animal  of  Dardania  (Hutton)  a  new  genus  of  Bissoinse,  in 
Trans.  New  Zealand  Institute,  1882,  I  could  not  fail  to 
recognise  in  it  a  congener  with  Tatea  ruflldhrie.  Both  Tryon 
and  Fischer  place  Dardania  and  Tatea  as  subgenera  imder 
Jeffreysia,  Further  investigations  by  Hutton  (Proc  Lin, 
Soc,  N.S.  Wales,  vol.  ix.,  p.  940,  1885)  have  lead  him  to  con- 
sider Dardania  synonymic  with  Eatonia  (E.  A.  Smith),  changed 
by  Dall  to  Eatonidla,  because  Smith's  name  was  preoccupied. 
In  all  essential  characters  Dardania  olivacea  and  Taiea  nifila- 
hria  agree  with  Eatoniella  ;  however,  they  are  not  of  the  same 
species,  differing  much  in  the  shape  of  the  shell,  and  in  the 
outline  of  the  foot. 

Mv  observations  on  the  animal  of  Eatoniella  rufilabi*i8,  are 
as  follow : — Foot,  when  extended,  between  two  and  three  times 
as  long  as  broad,  truncated  and  auricled  in  front,  somewhat 
narrowed  in  the  ante-medial  region,  expanded  and  rounded 
posteriorly ;  muzzle,  reddish-brown,  with  a  colourless  tip ; 
tentacles,  long,  subulate,  colourless,  but  encircled  with  brown 
near  the  tips;  operculum,  pancisperal,  thick,  externally 
corneous,  somewhat  calcareous  on  inner  face,  provided  with  a 
vertical  submarginal  claw,  which  is  dentic\ilated  on  its  edge. 
The  animal  resembles  that  of  Amnicola^  as  represented  by 
Stimpson  ("  Researches  upon  the  Hyc?ro6ttn<p,"  p.  84)  ;  but  the 
opercular  characters  do  not  belong  to  that  family  as  defined 
by  him,  and  are  those  proper  to  Bissoinina. 

Tatea  is  not  synonymous  with  Oahhia  (Tryon)  as  has  been 
suggested  by  some  conchologists.  An  examination  of  examples 
of  the  species,  0.  australie  from  its  type-locality,  proves  that 
the  surmise  of  Stimpson  that  the  shell  isa  ^^^tnta,  is  correct, 
and  justifies  Brazier's  interpretation  of  the  generic  characters, 
he  having  independently  described  the  same  as  Bithynia 
hyah'na;  in  our  conjoint  "Check  List  of  the  Freshwater 
Shells  of  Australia  "  it  stands  as  B,  australis  (Tryon,  sp.) 

Eatoniella  rujUahris  occurs  at  South  Grafton,  Clarence  Eiver, 
N.S.  Wales,  and  has  been  identified  by  E.  A.  Smith  from 
specimens  received  from  Brazier.  Examples  of  the  same  have 
been  determined  by  Tryon  to  be  Amnicola  hadia  (Gould), 
originally  known  from  Banks  Peninsula,  New  Zealand.  How- 
ever, the  researches  of  Prof.  Hutton  on  the  New  Zealand 
Hydrobiinse,  in  N.Z.  Inst.,  1882,  p.  143,  plate  i.,  show .  that 
Melania  corolla  is  a  Potamopyrgua,  the  operculum  of  which 
has  no  internal  process.    I  think  we  must  vote  Tryon  in  the 
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wrong,  more  especially  as  the  shells  of  the  two  spedes, 
Eataniella  rufilaJbris  and  Potamopyrgus  hadia,  have  much 
resemblance  to  each  other ;  however,  it  must  be  admitted  that 
Hut  ton  has  not  shown  that  Amnieola  hadia  (Gk>uld)  is  a 
Potamopyrgus,  though  he  has  for  M.  corolla,  which  he  regards 
as  the  same  species. 

Eaioniella  is  known  bj  three  species,  inhabiting  Kergaelen 
Island,  one  New  Zealand,  and  one  Australia. 

The  hahitata  of  the  last  are  as  follow  : — Usually  on  sub- 
merged weeds,  or  sheltering  under  stones  at  the  margin  in 
water-courses  subject  to  tidal  influences,  though  occasionally 
in  fresh  water,  but  rarely  in  waters  wholly  saline.  It  is  a 
characteristic  estuarine  shell,  but  is  present  in  some  inland 
brackish  waters ;  is  abundant  throughout  Southern  Australia 
and  Tasmania,  and  extends  to  the  Clarence  Eiver  in  New 
South  Wales. 

The  following  references  supply  the  chronological  history 
^f  the  species : — 

FAMILY   BISSOININ^. 
Qentts  Eatoniblla. 
Eatonia,  E.  A.  Smith,  1875  (now  Hall,  1857). 
Eaioniella,  Dall,^  1876  (nom,  mut.J. 
Tatea,  Tenison-Woods,  1879. 
Dardania,  Hutton,  1882. 

Eatoniella  Bufilabbis. 

1863. — Diala  rufilahris,  A.  Adams,  Ann.  Mag.  Nat.  HisL, 
p.  298. 

1865, — Biala  rufilahris^  Angas,  Proc.  Zool.  Soc,  p.  174. 

l«?h.—HydroUa  rufilahris,  E.  A.  Smith,  P.Z.S.,  p.  538. 

1876. — Bythinia     huonensis,   Tenison-Woods,    Roy.    Soc. 
Tasmania  Ur  1875,  p.  77, 

1878. — Bythinia    huonensis,    Tenison-Woods,     Eoy.    Soc. 
Victoria,  vol.  xiv.,  p.  62. 

1879. — Bithynia  huonensis,  Petterd,  Journ.  Conch.,  vol,  ii., 
p.  93. 

1879. — Bithynella    huonensis,  B.  M.  Johnston,   Roy.  Soc 
Tasmania  for  1878,  p.  28. 
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1879. — Tate%  huonensis,  Tenison- Woods,  E07.  Soc.    Tas- 
Tasmania  for  1878,  p.  .71- 

1880. — TcUea  huonerms,  Tenison- Woods,   op.  cit.  for  1879, 
p.  72. 

1881. — TcUea  huonensU,  Tate  and  Brazier,  Froc.  Lin.   Soc, 
N.S.  Wales,  voL  vi.,  p.  564. 

1882.— Ta/ea    ruJUahris,  E.  A.   Smith,    Proc.  Lin.   Soc, 
London,  vol.  xvi.,  p.  266,  tab.  7,  fig.  19. 

1883. — Tatea  htMfieiuUf  Trjon,  Sjst.  Concb.,  vol.  ii.,  p.  259. 

1887. — Jeffreysia  (Tatea)  huanensis,  Tryon,  Man.  Coucb., 
voL  ix.,  p.  397,  tab.  60,  fig.  94. 

1889. — Tatea  rujUahrisj  Fetterd,  Boy.  Soc.  Tasmania  for 
1888,  tab.  2,  fig.  1,  p  78. 

1889. — Tatea  rufilahrU,  Brazier,  Jonr.  Concb.,  p.  72. 
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NOTES  ON  SOME  PLANTS  NEW  TO  TASMANIA. 

[By  Lsonabd  Bodway.] 

Pomaderris  elacKophylla,  F.  v.  M.  A  small  leayed  shrubby 
species  of  Dogwood.  The  infloresence  is  looser  and  more  in* 
ternipted  than  in  most  plants  of  the  genus.  It  had  hitherto 
only  been  recorded  from  Victoria.  Last  September  I  found 
a  patch  of  it  growing  near  LoDglej,  on  the  road  towards 
Kingston. 

Corysanthes  hie  ilcarata,  B,.  Br,  This  plant  somewhat  re- 
sembles C.  fimbriata,  but  is  easily  recognised  by  its  very 
different  labial  petal,  and  the  leaf  being  red-brown  beneath 
instead  of  primrose.  I  beUeve  it  had  not  been  found  south  of 
the  northern  districts  of  N.S.  Wales  till  lately,  when  it  was 
discovered  near  the  Scamander,  and  also  at  George's  Bay^  by 
Mr.  Wm.  Fitzgerald. 

Pieroetylis  concinna,  E.  Br.  This  orchid,  like  P.  nana,  and 
P.  proecox,  is  delicately  pubescent  on  the  scape.  It  is  easily 
recognised  from  its  nearest  allies  by  the  labellura  being  rather 
shorter  than  the  column,  of  equal  breadth  throughout,  and 
broadly  bifid  at  the  apex.  It  is  at  present  flowing  freely  on 
the  heathy  country  between  Bellerive  and  Beltana,  and  is,  no 
doubt,  common  in  many  parts  throughout  the  island,  but 
overlooked.  In  the  same  locality  P.  proecox  was  flowering. 
Together  with  these  I  found  an  orchid  of  an  intermediate 
type.  Instead  of  the  basal  rosette  of  leaves  of  P.  concinna, 
or  the  leafless  but  bract-bearing  scape  of  P.  proecox,  it  was 
between  the  two  possessing  true  petisled  leaves,  but  they  were 
inserted  on  the  scape,  the  lowest  being  the  largest.  With  this 
intermediate  type  of  foliage,  there  was  an  intermediate  type  of 
labellum  ;  that  organ  was  longer  than  that  of  P.  concinna» 
and  less  so  than  P.  proecox,  and  at  the  same  time  it  tapered 
towards  tbe  apex,  as  in  the  latter,  but  was  bifid,  thereby 
approaching  the  former.  After  making  a  copy  of  this 
interesting  plant,  I  sent  it  to  Baron  von  Miieller,  but,  un- 
fortunately, the  material  was  too  meagre  for  him  to  come  to 
any  decision.  For  my  part,  I  think  lengthy  observation  will 
reveal  many  varieties  between  these  two  species,  and  possibly, 
also,  between  them  and  P.  nana. 

Chorizandra  cymharia,  R.  Br.  This  sedge  was  discovered 
some  months  ago,  near  Remind,  by  Mr.  Wm.  Fitzgerald.  Its 
principal  home  is  W.  Australia,  but  it  has  also  been-  sparsely 
formed  in  N.S.  Wales,  Queensland,  and  once  in  Gippsland. 


OdAma  rodwayi,  F.  y.  M.  This  sedge  is  new  to  science, 
and  was  named  after  its  finder,  by  Baron  von  Mueller.  It  is 
fBTj  common  on  hills  from  the  fourth  milestone  on  the  Huon 
road  to  ^t.  Ifotoon;  It  grows  in  dense,  grassy  clumps 
amongst  the  under  shrubs.  Its  inflorescence  is  buried  deep 
in  the  stems  and  leaves.*  Stock  are  particularly  Ibnd  of  it, 
and  keep  it  eaten  close  down,  except  where  protected. 

Lepido9perma  inops,  F.  y.  M.  Another  sedge  new  to  science. 
I  have  found  it  in  quantity  on  the  MU  to  the  left  of  the  new 
roscTToir,  Hobart,  and  no  doubt  it  is  common  elsewhere.  In 
general  appearance  it  somewhat  resembles  L.  lineare,  but  ia 
smaller,  and  the  spihelets,  which  are  always  few  in  number, 
are  on  very  shoix  stems,  and  are  protected  by  long  leafy 
hmctB.  It  also  seans  a  farourite  with  stock  in  the  poor 
country  it  prefers,  and  the  density  of  its  growth,  and  itif 
tenacity  among  the  rocks,  make  it  of  some  Talue  as  a  fodder 
plant. 

These  last  two,  together  with  two  more  not  ^et  named,  and 
foimd  by  Mr.  Wm.  Fitzgerald  in  the  neighbourhood  of 
Qeor^e's  Bay,  are  at  present  in  Baron  von  Mueller's  hands^ 
awaiting  his  leisure  to  be  sci&atifically  described. 
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ON  NEW  SPECIES  OF  TASMANIAN  AKANE^. 

Bt  a.  T.  Ubqithabt,  Cobb.  Mem.  Boyal  Society 

OF  Tabhania. 

Fam.  THEBAPHOSID^. 
Gen.  Macbothsle,  Auss. 

Macrothele  dculeata,  sp.  nov. 

Mai, — Ceph.  th.,  long,  7;  broad,  5*1.  Abd.,  long,  6; 
broad,  87 ;  legs,  1,  4,  2,  3=24,  23,  22,  20  mm. 

Cephaloihorax,  brownisb-oclireoas,  median  band  dark  cbest- 
nut-bro^n,  trisected,  central  stripe  and  basal  third  of  lateral 
attenuated ;  latter  pair  rapidly  dilated,  encroach  over  ocular 
region  without  any  very  determinate  limits ;  thoracic  indenta- 
tion and  marginal  zone  dnskj ;  hairs  black,  short,  sparse ; 
lateral  margins  anaed  with  a  fringe  of  somewhat  equidistant 
black  spinehke  bristles ;  two  short  oblique  rows  of  similar 
bristles  occur  on  posterior  incline ;  ovate,  rounded,  and  very 
slightly  compressed  beyond  coxsa  of  first  pair  of  lega ;  pars 
cephalica  roundly  truncated,  convex,  depressed  vi&ibly  behind 
ocular  elevation :  clypeus  projecting,  height  about  equal  to 
diameter  and  a-half  of  a  fore-central  eye ;  pars  tboracica 
depressed  by  convex ;  indentation  transverse,  deep ;  caput 
and  radial  strisB  broad,  and  somewhat  shallow;  profile,  contour 
inclined  gradually  backwards,  occiput  arched. 

Anterior  row  of  eyes  procurved,  laterals  close  to  margin  of 
clypeus;  central-pair  posited  on  summit  of  elevation,  less 
than  their  radius  apart,  separated  from  side-eyes  of  same 
row,  which  are  oval,  and  nearly  one-third  larger,  by  an 
interval  perceptibly  shorter  than  their  own  diameter ; 
posterior  pairs  in  two  sub-contiguous  groups,  median-eyes 
opalescent,  much  the  smallest  of  eight,  fully  their  breadth 
from  anterior  centrals;  laterals  oval,  exceed  hind-median 
pair  by  one-third,  directed  somewhat  backwards,  divided  firom 
fore-centre  pair  by  a  space  surpassing  their  length. 

Fdlces  lake-brown ;  fairly-well  haired  on  second  baJf ; 
linear,  conical,  project  forwards  at  an  angle  of  20  deg. ;  profile 
arched ;  as  long  as  the  tarsus  of  second  leg,  not  as  stout  as 
tibial  joint. 

MaxiUcB  orange-ocbreous ;  inversely  conical,  similar  in  form 
to  coxal  joints  of  first  pair  of  legs,  inclined  at  same  angle, 
palpi  inserted  at  truncated  extremity. 
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Labium  brownish  orange ;  small,  about  as  wide  as  long ; 
«pex  roxmded. 

Stwmum  deep  ocbraoeous ;  bairs  black,  coarse,  moderatelj 
thick;  ovate,  lip  at  apex. 

Leg8y  femora,  paiellaa  and  tibise  olive-brown,  longitudinally 
marked  with  brown-ocbreous  stripes,  latter  devoid  of  bair ; 
outer  lateral  stripe  broadest  of  series ;  streaks  on  tibiea  of 
fourth  legs  somewhat  undetermin^;  metatarsi  and  tarsi 
brownish  ochreous,  base  suffused  with  red-chestnut;  legs 
stout,  femora  compressed  ;  tibisB  cylindrical ;  pars  tibialis  of 
fore-leg  projects  from  distal  fourth-inner  side,  two  stout,  lake- 
brown,  black  tipped  processes,  directed  towards  each  other ; 
articulated  extremity  of  front  process  cloven ;  posterior  process 
stoutest,  projects  two  sub-processes,  upper — longest  and 
strongest,  somewhat  spiral ;  lower  ^acuminate,  apex  reaches 
second  half  of  upper  sub-process,  projects  a  long  bristle ;  tarsi 
of  first  and  second  pairs  somewhat  turgid ;  scopula  fine ; 
femoral  joints  armed  with  bristle-like  spines  on  superior 
aspect;  tibisB  of  two  first  pairs  have  1,  1,  1, 2  beneath ;  meta- 
tarsus of  first  leg  row  of  3  at  fore-end ;  of  second  1,  2,  1,  3  ; 
tarsus  of  latter  1,  1,  1,  small  spines  on  inner  side ;  spine 
armature  of  hind-pairs,  including  tarsi,  more  numerous  and 
irregular.  Superior  tarsal  claws— first  pair,  well  curved,  free 
end  long ;  outer  claw  has  1  short  basal  tooth,  3  long,  4  mode- 
rately long  open  teeth ;  inner  has  only  7  teelii,  being  short  of 
1  medium  tooth ;  inferior  claw  short,  no  teeth. 

Palpi  brown-ocbreous^  somewhat  striped  with  olive-brown ; 
humeral  joint  and  lamina  tinged  with  olive-green  ;  stoot ; 
pars  hameralis  moderately  compressed,  in  length  fully  equal 
to  two-thirds  of  cubital  and  radial  joints  together ;  armed  on 
superior  aspect  with  row  of  spines ;  pars  cubitalis  cup-shape, 
more  than  half-length  of  penultimate  article ;  latter  joint 
cylindrical,  truncated  and  somewhat  constricted  at  extremity ; 
projects  from  central  third-outer  side,  a  strong  curved  process 
famished  with  numerous  short,  stout,  black  spines.  Lamina 
strongly  convex,  somewhat  quadrilateral,  quite  one-fourth 
longer  than  wide,  inner  margin  impressed ;  superior  fore- 
angle  conical,  prolonged  forwards.  Genital  bulb  connected 
to  anterior  end  of  lamina  bj  a  short  stalk ;  viewed  from  inner 
side,  lake-brown;  discoid,  prolonged  into  a  long,  flattish, 
flub-spiral,  tapering  apophysis,  projecting  backwards  beyond 
the  medial  process,  lake-brown  above,  pale  brown-ochreous 
beneath;  superior  face  of  bulbous  brownish-ochreous,  dis- 
closes, apparently,  two  large,  lake-brown,  convex  lobes  \ 
upper,  or  lobe  proper,  broad-pyriform ;  lower  lobe  sub- 
elliptical,  formed  by  the  tumid  margin  of  bulbous. 

Abdomen  ovate,  base  truncated ;  rugose ;  fairly  well  fur- 
nished with  black  hairs,  and  stiff  coarse  bristles ;  light  brown^ 
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passing  into  brownlsh-ocbreoup,  beneath ;  dorsad  fMpeot  suf* 
fused  with  a  fuscous-brown ;  series  of  ten  lai^  spots  of  the 
lighter  bro^n  shade,  enclose  an  oval  area  oocapjing  Ui^ 
posterior  three-fourths. 
Single  example. 

Tku.  DBASSID^. 

Oen*  LiiMFOHA,  Thor. 

Lamponn  suh-aquila,  sp.  noT. 

Fern, — Geph.  th.,  long,  3*8;  broad^  2*8;  facial  index,  1*2. 
Abd.,  long,  4-3 ;  broad,  2*8 ;  legs,  1—4,  2,  3=:8,  6*6,  8  mm. 

Cepkalothorax  dull  lake-black;  hairs  fine,  light  brown^ 
tolerably  sparse ;  rugose ;  oval,  slightly  compressed  beyond 
coxsa  of  first  pair ;  cephalic  part  convex,  truncation  sensibly, 
rounded,  marked  with  a  shallow  medial  groove;  clypeui 
Tisibly  shorter  than  breadth  of  a  fore-centre  eye;  thoracic  part 
convex,  indentation  longitudinal ;  profile-line  slopes  gradiialljr 
backwards  with  a  slight  double  arch. 

Eye9  from  two  procurved  rows ;  posterior  line  rather  the 
longest ;  centrals  oval,  visibly  less  tlubn  their  diatnetw  apart ; 
nearly  twice  their  length  from  laterals,  which  they  sensiblj 
exceed  in  size ;  median  pair  of  anterior  row  surpass  sida-evet 
in  size  by  nearly  one-third ;  dark,  separated  from  eadi  othet 
by  rather  more  than  an  eye's  radius,  about  half  that  space 
{rom  laterals  of  same  row,  which  are  removed  from  margin  of 
clypeus  by  an  interval  equalling  their  own  radius ;  sidle-ejes 
liave  the  pearl-grey  lustre  of  posterior  centrals. 
\  Fcdces  lake-brown ;  transversely  rugose ;  conical,  somewhat 
divergent,  directed  forwards,  base  projects  beyond  plane  of 
clypeus ;  length  equal  to  digital  joint  of  palpus ;  their  spac^ 
visibly  surpasses  breadth  of  hind  row  of  eyes. 

MaaiUcR  yellowish-mahogany ;  long,  sab-linear,  inoreasiag 
gradually  in  breadth,  obtusely  truncated,  inclined  against  lip ; 
heiiM  free,  pointed, 

Labium  lake-brown,  passing  into  a  yellowish  mahogany 
colour ;  twice  as  long  as  wide,  conical,  apex  ab&cinded,  extends 
nearly  to  base  of  the  truncated  inferior  angle  of  maxilha ; 
brgan  rugose. 

Stumum  crimson-brown ;  studded  with  small  papilln  pro* 
jecting  hairs ;  acute  oval,  fore  end  rather  sharply  constricted 
above  coxffi  of  first  pair. 

Legs,  two  first  pairs  glossy,  brownish-yellow ;  hind  paitv 
lighter  shade ;  have  indications  of  dusky  annuli  on  all  joints 
except  tarsal;  moderately  stout;  tolerably  well-furnished 
with  light  hairs ;  scopula   moderately  developed,  extends  to 
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baae  of  metatarsus ;  claw  tuft  projects  bejond  claws,  whicli 
ife  stout,  short,  well-carred ;  about  4  open  teetk. 

.  Palpi  jellowisb-amber  colour;  fairly  well  armed  with 
hairs;  pars  humiralis  compressed,  perceptibly  longer  than 
cubital  aod  racial  joints  together ;  pars  cubitalis  cup-shape, 
shorter  than  penultimate  and  digrtal  joints,  which  are  of 
about  equal  length. 

Abdomen  elongate-oviform,  base  truncated,  stalk  exposed ; 
iomewhat  thickly  clothed  with  short,  Hght-yellowish  hairs ; 
ground  colour  light  olire-brown;  posterior-third  clouded 
with  fuscoua-green ;  elongate,  light  olive-green  mark  on 
oentral  third;  ventra]  region  shade  lighter  than  dorsal; 
rather  thickly  clothed  light-brown  hairs,  grouped  in  open 
tuftSy  arranged  somewhat  in  lines.  Corpus  vulvce  represents 
a  large,  sub-hexagonal,  moderately  elevated,  areolated  area, 
centre  purple -chestnut,  passing  into  amber-brown ;  inferior 
half  occupied  by  a  large,  deep,  sub-circular  fovea,  whose  hind* 
marg^  is  developed  into  a  single  scolopi ;  fore-margin  inter- 
rupted by  a  reddish,  black  bordered,  wide,  linear-oval  groove, 
which  curves  over  the  more  tumid,  superior  half  of  corpus, 
terminating  above  the  rima  genitalis. 

Single  example,  Launoeston. 

Qen.  Deassits,  Walck. 

Dra9$u$  pellus,  sp.  nov. 

I'em.^Oeph.  th.,  long,  4*9;  broad,  8;  facial  ind.,  2*5. 
Abd.,  Irag,  5 ;  broad,  3 ;  legs,  1,  4, 2, 3=14*8, 12, 11, 97  mm. 

Oep^aloihoraa  light  burnt  amber,  greenish  tone,  facial  area^ 
«tzice  and  marginal  zone  darker  shade ;  fairly  well  dothed 
with  a  light  pubescence,  erect  black  hairs  on  caput ;  oval^ 
taoderately  constricted  beyond  coxal  joints  of  first  legsi 
«ephalie  region  dilated  forwards,  truncation  visibly  rounded^ 
convex;  dypeUB  in  height  fully  equals  breadth  <tf  a  fore* 
eentre  eye;  thoracic  part  convex,  sides  impressed  above 
marginal  eone ;  normal  grooves  shallow ;  profile-line  dips  at 
an  ansle  of  50  deg.  to  thoracic  junction  from  limit  of  caput, 
ascduds  somewhat  shapely  over  cephalic  region,  which  is 
rather  prominently  rounded  on  fore-part. 

jposterior  row  of  eyes  sojnewhat  strongly  procurved,  centrals 
lisibly  smaJJer  than  laterals  of  same  row,  removed  ratW 
further  from  them  than  they  are  from  each  other ;  anterior 
row  slightly  recurved,  median-pair  sensibly  larger  than  lateral 
eyes,  separated  by  an  interval  nearly  equal  to  an  eye's 
'diameter,  less  than  their  breadth  and  a  faaU  from  side  eyesi 
>hich  are  placed  obliquely  on  a  strong  tubercle,  divided  bv  ft 
Upace  isurpassing  the  breadth  of  the  hind  and  somewhat 
Umallnst  eye,     ' 
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Fcdces  greeaisb  coffee-brown ;  hairs  bristly,  black,  tnuDLS-^ 
Tersely  rugose ;  conical,  vertical,  base  turgid,  projects  beyond 
plane  of  clypeus,  length  equals  metatarsus  of  second  leg ; 
stout,  space  exceeds  breadth  of  ocular  area. 

MaxUlse  light  olive-brown,  inferior  margin  streaked  with 
chestnut-brown;  armed  with  coarse  erect  black  hairs;  strong, 
gradually  dilated,  round  pointed,  straight. 

Labium  light  olive-brown,  clouded  with  red  chestnut; 
conical;  apex  emarginate,  three-fourths  length  of  maxillas, 

Stumum  olive-brown ;  hairs  whitish  and  black ;  ovate. 

Legs  light  raw-sienna ;  armature,  hairs  whitish  and  black,, 
latter  most  numerous,  4  or  5  rather  slight ;  black  spines  on 
superior  aspect  of  femora ;  patellae  project  a  bristle  ;  tibial 
joints  of  first  pairs,  8  blender  spines  on  inferior  surface ; 
tibiae  of  hind  pairs,  5;  metatarsal  joints  have  about  12, 
including  distal  ring ;  scopula  moderate,  claw-tuft  slight. 

Palpi  brownish-yellow,  pars  digitalis  red-chestnut ;  mode*- 
rately  slender ;  furnished  with  black  and  light  hairs ;  spines 
bristle-like,  long  and  strong  on  digital  joiyt. 

Abdomen  elongate-ovate ;  rather  light  olive-brown,  pattern 
ill-defined — apparently  a  wide  chocolate-brown  stripe  on 
basal  half,  double  row  of  spots,  similar  shade,  on  posterior 
haK.  Corpus  vulvce  brownish  dark,  chrome -yellow;  posited  on 
a  large,  somewhat  'triangular,  elevation ;  rather  more  than 
half  of  the  posterior  side  is  occupied  by  a  large,  deep,  trapi- 
zoidal  pit,  widest  in  front,  posterior  side,  which  exceeds  the 
lateral  in  length,  produced  into  a  broad  )  (  shaped  septum ; 
lateral  and  fore-margins  prominent,  beaded,  centre-third 
of  fore-margins  produced  into  a  lip-like  projection  repre- 
senting  a  segment  of  a  circle;  curving  round  from  angles 
of  cavity  towards  the  lip  are  two  brown  tipped,  pointed, 
membranous  processes,  margins  subclosed  above ;  base  of 
corpus  turgid,  wide  and  rounded  in  front,  divided  beneath 
lip  by  a  broad,  Momewhat  impressed,  greenish-brown  area. 

Single  specimen. 

Drassus  hrunneoluSf  sp.  nov. 

Ifcw.— Ceph.  th.,  long,  6;  wide,  4*5;  facial  index,  8'1. 
Abd.,  long,  7;  wide,  4-6;  legs,  1,  2,  4,  8=23'6,  187,  17-6, 
15  mm. 

Cephdlotharaz  fuscous;  hairs  light-yellow,  adpressed,  mode- 
rately thick,  few  blask  on  caput ;  oval,  constricted  beyond 
coxsB  of  first  pair ;  pars  cephalica  convex,  lateral  margins 
moderately  arcuated,  frontal  margin  sensibly  rounded ;  depth 
of  clypeus  fully  equals  diameter  of  a  fore-sentre  eye ;  para 
thoracica  convex,  groove  longitudinal;  radial  and  caput  strice 
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—when  wet — ^well  defined ;  profile  line  represents  a  low  arch 
on  forepart  of  caput,  descends  gradually  to  limit  of  thoracic 
indentation,  from  thence  dips  rather  abruptly  to  stalk. 

Posterior  row  of  eyes  rather  strongly  procuryed ;  median- 
pair  sensibly  surpass  laterals  in  size,  removed  about  one- 
fourth  further  from  them  than  they  are  from  each  other ; 
anterior  row  moderately  recurved ;  centrals  more  than  twice 
as  large  as  hind  pair,  fully  their  radius  from  each  other,  sepa- 
lated  by  twice  that  interval  from  side-eyes  of  same  row,  which 
are  oval;  laterals  posited  obliquely  on  a  tolerably  strong 
common  tubercular  prominence,  divided  by  a  space  nearly 
equalling  breadth  of  posterior  eye,  which  is  about  one-third 
jmaller  than  anterior  eye. 

Falces  lake-black;  hairs  yellowish  and  black,  moderately 
long  and  thick;  transversely  rugose;  conical,  inclined  very 
perceptibly  forwards,  base  projects  beyond  plane  of  clypeus ; 
somewhat  turgid  and  grooved  on  inner  side ;  length  equals 
the  pars  tibialis  of  a  third  leg ;  about  as  stout  as  the  femur 
of  the  second. 

MoxHUb  dilated  forwards,  round-pointed,  slightly  inclined 
towards  labium^  latter  conical,  abscinded,  two-thirds  length  of 
maxillsB ;  organs  dark  chocolate-brown,  apices  brownish- 
yellow. 

Stumum  greenish  coffee-brown ;  oval. 

Lege,  thighs  orange-brown,  first  pair  tinged  with  lake; 
patellsB,  tibisB  —  metatarsi  ^oddish-orange,  more  or  less — 
especially  two  anterior  pairs,  tinged  with  lake-brown ;  strong ; 
£urly-well  furnished  with  longish  black  hairs  ;  femoral  joints 
have  8  or  9  spines ;  tibiae  of  I. — II.,  10  spines,  of  III, — IV., 
about  8 ;  metatarsi  of  first  and  second  legs  have  respectively 
7—8 ;  hind  pairs  about  twelve ;  scopula  and  claw-tuft  toler- 
ably strong. 

Palpit  humeral  joint  brownish-orange,  of  somewhat  even 
breadth,  barely  surpasses  cubital .  and  radial  together  in 
length;  pars  cubitalis  colour  of  former  article,  somewhat 
campanulate,  equals  penultimate  joint  in  length,  projects 
'moderately  strong  bristles ;  radial  joint  lake-chestnut,  armed 
with  stout  bristles,  rather  stronger  than  the  pars  cubitalis ; 
obliquely  truncated  from  apex  of  fore-process ;  superior  angle 
projecta  three  strong  processes,  directed  forwards;  centre 
process  stoutest  and  longest,  extends  over  base  of  clava; 
kteral  processes  form  a  line  above  central ;  inferior  angle 
produced  into  an  obtuse-conical  process.  Lamina  lake- 
chestnut,  well  furnished  with  light  hairs  and  long  bristles ; 
narrow  ovate.  Base  of  genital  bulb  represents  a  yellowish- 
brown,  striated,  sub-crescentic  lobe,  of  somewhat  even  breadth; 
extremity  of  outer  horn  membraneous,  ovate,  dilated,  visible 
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aui^Ekoe  coDoave ;  projeotuBg  from  within  oonowvit/  is  m  diofl^ 
jellowish  process;  inner  bora  tnrgid,  projecting,  sliarplj 
recurred,  and  deyeloped  into  a  rioh  mahogany-bKown,  eoa» 
tinuous  membrane,  which  covers  superior  aspect  of  bulbous^ 
its  prominently  arcuated  margin  fitting  closely  to  the  ccea** 
oentic  lobe  $  anterior  fourth  free,  tapering,  curves  outwards 
and  backwards. 

Abdomen  elongate-*oyifonn ;  light  olive*brown ;  markingB 
purple-brown,  iU-de(ined;  basal-half  exhibits  an  aoute^ 
elliptical  figure,  bordered  with  a  deeper  shade ;  posterior-halC 
marked  with  about  five  pairs  of  spots ;  indications  of  oblique 
striped  en  lateral  margins;  ventral  region  pniple-brown* 
defined  by  light  hairs;  shield  elongate,  yeUowish-browii» 
bordered  with  light  hairs.  Abdomen  clothed,  rather  thiokly» 
with  lieht  yellowish  and  erect  brown  hairs. 

Single  specimen. 


Oen.  Clxtbiona,  Str. 

dubiona  elaphineBf  Bp.  nov« 

Mae. — Ceph.  th.,  long,  6 ;  wide,  4*1 ;  facial  ind.,  8*1, 
Abd.,  long,  6'B ;  wide,  4 ;  legs,  4, 1 — 2.  8=16, 15, 11*6  mm. 

Ce^halolhorcas  brownish-orange,  passing  into  lake-chestnut 
on  cephalic  part;  moderately  clothed  with  fine,  adpressed, 
pale  yellowish  and  black,  bristle-like  hairs,  sub  parallel, 
lateral  compression  at  caput  slight. 

Posterior  and  anterior  rows  of  eyes  sensibly  and  equally 
procurved ;  hind  row  of  about  equal  size  ;  centre-pair  visiblj 
the  most  distant  apart ;  median  eyes  of  front  row  more  than 
twice  size  of  hind  pair,  two-thirds  their  breadth  apart ;  fore- 
laterals  exceed  hind  pair  by  one-third,  interval  dividing  them 
is  f  uUy  equal  to  one-half  the  space  separating  the  anterior 
|>air  from  centrals  of  same  row. 

FaZcee  brownish-oran^,  lake-reflections ;  few  hairs ;  rugt^ 
lose ;  sub-conical,  antenor-fourth  somewhat  constricted,  pro- 
ject much  beyond  plane  of  clypeus^  inclined  farwards^ 
divergent. 

MaxiUa  light  red*cbestnut ;  long,  bent  outwards,  secon^r 
half  dilated,  superior — external  angle  obliquely  truncated ; 
inferior  angle  acutely  truncated. 

Labium  and  maidllse  ccmeolorous ;  rather  Buore  than  tvua 
•as  long  as  wide,  sab*parallel,  roundly  eaarginate. 

BtvLTftum   brownish  -  yellow ;   ovate;    eminences  >oppo8ft6 

COXffi. 

Legs  shade    lighter  tihan  oephalothoraxi  met;).tarsal  an^ 
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taniJ  joints  of  L — IL  deeper  tone;    armature,  fine,  ad- 
pressed,  pale  jellowisb,  and  erect  black  dairs ;  spines  black. 

Palpi  colour  of  legs ;  short,  slender ;  humeral  joint  inoras- 
nted  forwards ;  spine  armature  L,  III.  on  fore-third ;  cubital 
joint  sub-linear,  more  than  one-third  length  of  former  article, 
projects  a  moderate  bristle ;  radial  joint  about  half  length  of 
cubital,  produced  on  outer  side  into  a  strong,  flattish,  clath- 
rat«,  blackish-lake  process,  directed  forwards,  upcurved, 
equal  to  article  in  length ;  pars  digitalis,  lamina  oyhI,  fairly 
haired,  few  bristles ;  bulb  sienna-brown,  few  Tein-like,  dark 
brown  lines ;  regulose ;  elongate,  moderately  tumid,  posterior 
^d  deft ;  covered  by  a  dusky,  wrinkled,  membrane  on  inner 
side ;  fore^half — rather  more — longitudinally  intersected  by  a 
deep  groove ;  extremity  of  bulbous  concave,  deeply  emargi* 
nate ;  inner  lobe,  which  expends  nearly  to  apex  of  lamina, 
drawn  out  into  a  wide  tapering  spiral,  bright  orange-red 
apophysis,  lying  across  extremity  of  hulh;  outer  lobe  pro- 
duced into  two  processes,  upper  simi-pellucid,  conical ;  plamlv 
visible  immediately  beneath  it  is  a  broad,  rounded,  black 
prooess,  contiguous  to  a  pale  pyriform  lobe. 

Abdomen  ovate,  moderately  convex ;  tolerably  well  clothed 
with  fine  light-yellow  and  erect  black  hairs ;  yellowish  stone- 
eolour,  markings  blackish- violet;  on  basal-third  is  an  elongate 
figure  of  no  determinate  form,  followed  by  a  series  of  about 
seven,  sub-touching,  broad  lanceolate  marks,  decreasing  in 
size  to  anus;  directed  inwards  &om  lateral  borders  are 
several  large  tooth-like  projections. 

-Fe».--Oeph.  th.,  long,  7 ;  wide,  4*9.  Abd.,  long,  8*5 ; 
iride,  4-9 ;  legs,  4, 1—2,  3=18,  16,  13  mnu 

(kphaUdkfOraz  shade  darker  than  males,  visibly  more  dilated. 

Eyes  do  not  differ  essentially  from  males. 

FcUeee  brownish-lake ;  tranbversely  rugose ;  conical,  gibbous 
at  base  in  front,  project  moderately. 

MdxUke  and  lip  lake-brown ;  normal  form. 

Stumum  brownish -orange,  brown  spots  opposite  coxes. 

Legs,  in  colour  and  armature  resemble  males.  Femora  of 
first  and  second  legs  have  L  I.,  II.  slender  spines,  of  hind 
pairs,  L,  I.,  III.  j  patall©  of  III. — ^XV.  one  side-spine ;  tibias 
of  I.  II ,  2,  2  beneath ;  of  III  — IV.,  7  somewhat  irregular 
spines ;  metatarsi  of  I.  II.  have  2  basal ;  of  III. — IV.,  nave 
respectively  6 — 8  ;  distal  rings  of  6  spines. 

Palpi  colour  and  armature  of  legs. 

Abdomen  in  form,  colouration,  and  specific  pattern  does  not 
difEer  essentially  from  the  male.  Corpus  vulvas  sub-circular, 
infeiior-balf  moderately  elevated,  transversely  wrinkled,  light 
reddish-brown,  fuscous  stains;  centre  of  superior-half  occu- 
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pied  by  a  large,  yellowish,  circular  fovea  intersected  by  a  pale^ 
Bolnewhat  Y  shaped  costa,  border  colouration  of  upper-half, 
somewhat  membraneous,  broad,  ridged,  constricted  in  front  at 
l^se  of  costa;  dark  fore-margin  projects  over  the  rima 
genitalis. 

Four  specimens,  Domain,  Hobart. 

Clubiona  apiata^  sp.  nov. 

Fem, — Ceph.  th.,  long,  3*4;  wide,  2"5 ;  facial  index,  2. 
Abd.,  long,  6 ;  wide,  3-2 ;  legs,  1, 4, 2,  3=16-3, 12, 11,  7  mm. 

Cephahthorax  light  ochreous-browu ;  cephalic  region  ex- 
Iiibits  medial  and  lateral  bands  lightly  tinted  with  olive- green, 
former  dilated,  tapers  to  fovea,  broken  at  limit  of  caput  by  a 
chestnut. brown  lanceolate  figure;  latter  bands  interrupted ; 
sparingly  clothed  with  a  pale  pubescence  and  darkish  hairs  ; 
nearly  as  long  as  the  p:itellary  and  tibial  joints  of  second  leg ; 
pars  cephalica  depreesedly  convex,  sides  abrupt ;  height  of 
dypevs  less  than  diameter  of  a  fore-centre  eye ;  thoracic  part 
low,  fovea  very  shallow ;  profile-contour  inclined  backwards 
with  a  visible  curve  to  thoracic  indentation,  from  thence  dips 
to  stalk  more  abruptly. 

Eyes  on  narrow  dark  rings ;  posterior  row  sensibly  pro- 
curved  ;  median-pair  scarcely  larger  than  laterals,  a  little* 
more  distant  from  them  than  they  are  from  each  other ; 
anterior  row  slightly  recurved,  centrals  visibly  exceed  hind- 
pair  in  size,  form  with  them  a  trapezoid  narrowest  in  front ; 
Eosited  rather  closer  to  one  another  than  they  are  to  side-eyes ; 
itter  pair  separated  by  an  interval  equal  to  about  three- 
fourths  their  diameter. 

.  Falces  ochraceous,  faint  olive- green  streak ;  haired ;  sub- 
conical,  fore-third  somewhat  constricted  and  divergent ; 
project  forwards ;  length  rather  surpasses  their  space,  latter 
interval  exceeds  breadth  of  hind-row  of  eyes, 

Maxillce  shade  darker  than  legs;  moderately  haired ;  second- 
half  dilated ;  superior  external  angle  proadnent,  less  acutely 
truncated  than  inferior  angle,  base  of  which  nearly  reaches 
lip. 

Labium  light  brown ;  length  rather  exceeds  breadth ;  sides 
rounded;  apex  abscinded;  nearly  two- thirds  length  of 
maxillse. 

Sturnum  colour  of  coxsb;  faint  olive-green,  triangular 
marks  between  the  slight  eminences. 

Legs  slender ;  shade  lighter  than  cephalothorax,  tinged  at 
articulation  of  joints  with  red-lake ;  hairs  fine,  sparse ;  few 
slender  black  spines  on  femoral,  tibij.1,  and  metatarsal  joints ; 
spines  on  penultimate  article  strongest ;  claw-tuft  moderately 
developed;  scopula  somewhat  scant;  hairs  fine. 
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Palpi  paler  than  legs ;  hairs  short,  fine ;  slender ;  lengthy 
4mnL 

Ahdom&i  OTiform,  elongate ;  ground  colour  olive-green, 
eloselj  spotted  with  stone-coloured,  lake-tinted,  lobate  flecks; 
dorsum  stained  with  lake,  exhibits  on  posterior  -  third  a 
brown-pink,  linear  lanceolate  figure,  which  throws  off  a  series 
of  fine,  dark-lake  coloured  lines,  converging  above  the  yellowish 
spinners  ;  lateral  margins  and  ventral  region  free  from  lake 
stains ;  fairlj  well  clothed  with  short,  whitish  hairs.  Corpus 
9ulva  represents  a  hemispherical  elevation,  truncated  in  line 
with  the  rima  genitalis,  concave  within ;  of  a  pale  ochreous- 
brown,  clouded  with  olive-green. 

Single  example. 

Fam.  THERIDIIDiS. 

Gen.  LiNYPHiA.,  Latr. 

Linyphia  melanozantha,  sp.  nov. 

Mas. — Ceph.  th.,  long,  3 ;  broad,  2'2.  Abd.,  long,  3 ;  broad, 
2-2.    Legs,  1—4,  2,  3=9,  8,  67  mm. 

Cephalothoraxrich  ochreous-orange,  lake  reflections ;  marginal 
zone,  ocular  area,  and  wide  stripe  on  cljpeus  olive-green; 
verj  sparsely  furnished  with  black  hairs ;  rugulose ;  broad- 
ovate,  slightly  compressed  forward ;  pars  cephalica  semi-oval, 
convex,  eye  eminence  prominent ;  three  very  perceptible 
medial  grooves  on  occiput;  clypeus  projecting,  height  less 
than  two-thirds  depth  of  facial  space  ;  pars  thoracica  sub- 
drcular,  moderately  convex,  centrally  depressed ;  indentation 
somewhat  T-shape ;  caput  and  radial  striae  fairly  well  marked ; 
profile-contour  g^dually  inclined  backward,  sensibly  arched 
over  occiput ;  thoracic  curve  more  prominent. 

Posterior  row  of  eyes  sensibly  recurved ;  median  pair  about 
one-third  smaller  than  side-eyes,  posited  obliquely,  separated 
by  an  interval  fully  equal  to  the  breadth  of  an  eye ;  removed 
from  laterals  by  twice  that  space ;  anterior  row  recurved ; 
centrals  dark,  less  than  one-half  size  of  hind  pair,  occupy  a 
somewhat  shorter  space,  rather  more  distant  from  side-eyes 
than  they  are  from  each  other ;  latter  pair  large,  have  the 
pearl-grey  lustre  of  posterior  centrals  seated  obliquely  on  a 
common  black  tubercular  prominence,  subrtouching. 

FcUces  olive-brown[;  transversely  rugulose ;  somewhat  slender, 
linear-eonical,  extremities  bent  a  little  outwards ;'  retreating 
base  level  with  plane  of  clypeus ;  length  equal  to  depth  of 
facial  space. 

MaxUlm  ochreous-orange,  fore-third  suffused  with  olive- 
green,  rather  longer  than  wide,  obtusely  pointed,  inclined 
over  labium ;  latter  organ  reddish-brown ;  broad  oval. 
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8tufn%m  oohreous-orange,  brown  margins ;  triangular* 
TdtowSL 

Legs  yellowish-orange ;  femora  and  tibia  of  two  first  pairs 
almost  entirely  suffused  with  blackish-oHye ;  metatarsi  and 
tarsi  baye  a  dusky  hue;  indications  of  annuli  at  base  of 
penultimate  articles ;  tibisB  of  third  and  foorth  legs  have 
irregular  evanescent  rings  at  base ;  moderately  clothed  with 
strongish,  black  hairs ;  tibial  and  metatarsal  joints  armed 
with  black  bristle- like  spines;  superior  tarsal  daws;  first 
pair  strong,  somewhat  evenly  curvea ;  two  close  basal  teeth ; 
eight  curved,  opea  teeth ;  inferior  claw  sharply  bent ;  two 
teeth,  outer  strongest. 

PcUpi  yellow-orange ;  stout ;  pars  humeralis  nearly  as  long 
as  dava,  incrassated  forwards;  cubital  joint — ^viewed  from 
above  linear — roundly  pointed,  narrower  than  humeral  joint, 
projects  two  black  bristles  ;  pars  radialis  quite  as  long  as 
former  arl^icle,  laterally  compressed  ;  projects  from  above  a 
very  remarkable  large,  fuscous,  bifurcating  process,  base  and 
branches  flat ;  leading  branch  about  as  wide  as  stem,  gradually 
and  moderately  dilated  forwards  ;  apet  truncated,  incurved ; 
lateral  branch  shortest,  projects  at  a  right  angle  towards 
clava,  orbicular-spathulate ;  base  of  process  anned  with 
strong,  long,  black  bristles ;  lamina  fuscous^olive,  moderately 
fnmi^ed  with  coarse,  black  hairs ;  rugose  elongate-ovate : 
base  obtusely  truncated,  upturned  above  into  a  short,  pointed 
process ;  genital  bulb  represents  a  somewhat  oblate-spheriody 
basal  end  crossed  by  a  transverse,  olive-green  callus  forepart^ 
traversed  by  a  brown-lake  oaUus ;  these  hajxAs  are  divided  by  a 
wide,  yellowish  groove,  exhibiting  boieatli  a  dark  sub-callus;  tbo 
turgid  anterior  aspect  of  bulb  is  drawn  out  into  a  verj  wida» 
greenish  membrane,  reaching  to  apex  of  dava. 

Abdomen  inversely  ovate  ;  blue-black ;  spinners  brownish* 
yellow;  hairs  black,  coarse,  somewhat  sparse. 

Fern, — Ceph.  th., long,  22 ;  wide, 2.  Abd., long, 8*2 ;  widey 
2*3.  Maso.  Ceph.  th.,  long,  2  6 ;  wide,  2*3.  Abd.,  long,  4 ; 
wide,  3.     Legs,  1-4,  2,  3=7,  6,  5'3  mm. 

Cephalothorax  glossy,  deep  amber  eolour ;  ocular  area  and 
clypeus  suffused  with  olive-green;  marginal  streak  durk; 
sparingly  furnished  with  coarse,  blacfe  hairs;  rugulosei 
pars  cephalica  convex,  semi-oval ;  ey«  eminence  prominent  i 
lateral  index  about  equal  to  facial ;  clypeua  iDdioed  forwards, 
height,  less  than  two-thirdfl  depth  of  fadsl  space;  pars 
thoracioa  circular,  moderately  conveiK ;  posterior  indine  de- 
pressed ;  radial  striae  well  defined,  caput  grooves  less  pro^ 
pounced  ;  profile-line  dips  from  limit  of  caput  to  thoracic 
jimction  at  an  anffle  of  30  deg.,  ascends  moderately,  with  a 
sensible  curve,  to  hiud-row  of  eyes. 


BT  A.  7.  tTBQUfiART.  tO^ 

Posterior  row  of  ey6«  sensibly  recurred,  nearly  s^i^ht; 
eenta-e-pair  fully  one-tnird  smaller  tban  laterals,  racier  more 
distant  from  themthan  they  are  from  each  other,  an  inberml 
slightly  exoeediog  their  own  diameter ;  anterior  row  recurved ; 
m^ian  pair  dark,  about  one-half  size  of  hind-centrals,  form 
with  them  a  trapezoid,  the  front  line  of  which  is  shortest ; 
lisibly  more  remote  from  one  aaother  than  tbey  are  (torn 
feide-eyes;  laterals  of  fair  size,  hare  the  pearly  lustre  of 
posterior  centro'^eB  posited  obliquely  on  a  strong,  common 
tuberclei  sub-contiguous. 

Fdlces  yellow-brown,  olive-green  hue ;  fore-half  and  sides 
suffused  'with  a  deeper  shade;  linear-conical,  retreat  perw 
ceptdbly ;  not  fully  as  stout  as  the  femur  of  a  second  leg,  as 
long  as  the  pars  digitalis  of  palpus. 

MaxUUe  brownish-yellow,  mottled,  fore-half  passing  kite 
oliye-brown ;  well  developed,  somewhat  linear,  round-pointed ; 
inclined  ovtdr  Idbiam;  latter  organ  shade  darker;  breadth 
iNirpasSes  length  by  one-third,  somewhat  rounded. 

Btumwn  dtop  chestnut-broWn ;  glossy ;  broad^cordate. 

Legs  orange-ochreous ;  first  pair,  basal  two-thirds  of  femora 
olive-gp'een  :  tibise  suffused  with  same  shade ;  metatarsi  aod 
liursi  ilightly  suffused*  faint  basal  ring  on  former  articles ; 
markings  on  second  legs  resemble  fint,  except  that  tha 
kroad  iMods  on  femora  are  reduced  to  basal  annulations ; 
third  and  fourth  pairs  have  very  faint  indications  of  annull ; 
hairs  black,  somewhat  coarse  and  sparse;  few  bristle-like 
spines.  Superior  tarsal  claws — first  pair,  15  open  comb- 
teeth  forming  an  even  line  with  point  of  claw ;  infericMr  claw 
Sharply  bent,  two  tolerably  strong  teeth,  outer  longest. 

P^alpi,  colour  and  armature  of  legs ;  pars  digitalis  fuscous^ 
green;  rather  longer  than  cephalothorax ;  palpal  claw 
ttKiderat^ly  carved,  1 1  open  comb-teeth  extending  kngth  of 
claw. 

Abdomen  broad-ovate,  pmjeots  over  base  of  cephalothorax  ; 
bluish-black;  sparingly  clothed  ^with  coarse  black  hairs* 
-eorpnt  tndvm  yellowiah  mahogany  colour,  fuscus  clouds  about 
base ;  represents  a  large  transverse,  sub-oval,  plano-convei^ 
(urgid  projection ;  superior  margin  somewhat  prominenl^ 
projects  over  the  rima.  genitalis. 

Numerous  examples  differing  aomewhat  in  their  cephalic 
shading  and  leg  markings. 

Linyphia  quindectni'punciataf  sp.  nov. 

Fern. — Ceph.  th.,long,  2*1 ;  wide,  1*5.  Abd.,  long^  4  wide» 
2^   Legs,  1,  2, 4,  8s=10*6, 10,  9,  7  mm. 

Cephalothorax  ochreous-brown  ;  dorsal  aspect  of  caput  dark 
chocolate ;  sides  of  thorax  clouded  and  streaked  with  oli^rei- 
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green;  fovea  dark,  very  sparinglj  dotbedwith  bair;  cepbalio 
part  OTal,  facial  and  lateral  index  about  equal  breadth; 
elypeus  projecting,  one-half  depth  of  facial  space ;  thoracic 
part  ovsJ,  convex;  fovea  oval,  longitudinal,  deep;  normal 
grooves,  somewhat  slight;  profile-line  moderately  curved 
across  occiput,  dips  forward ;  thorax  rises  sensibly  above  plane 
of  caput,  slopes  at  an  angle  of  40deg.  to  stalk. 

Eyes  of  tolerable  and  nearly  equal  size,  on  dark  rings ; 
posterior  row  sensibly  procurved ;  median  pair  visibly  more 
distant  from  laterals  than  they  are  from  each  other,  an  in- 
terval scarcely  equalling  an  eye's  diameter;  anterior  row 
recurved ;  centrals  dark ;  smallest  of  eight  removed  from 
one  another  by  more  than  an  eye's  radius  ;  fully  their 
diameter  from  side  pair ;  laterals  surpass  posterior  median 
pair  in  size,  posited  obliquely  on  a  dark,  common,  moder- 
ately strong  tubercular  elevation,  contiguous. 

Fcdces  brownish-ochreous,  clouded  with  olive-green ;  sub- 
conical,  divergent,  retreating ;  base  projects  sensibly  beyond 
plane  of  elypeus  ;  three  strong  teeth  on  outer  row ;  inner  four 
small,  moderately  stout;  length  slightly  exceeds  the  para 
digitalis  of  palpus. 

Maxillm  ochraceous,  base  chocolate;  rather  longer  than 
broad,  inclined  towards  one  another.  * 

Labium  greenish-chocolate,  apex  yellowish  ;  broad-oval, 
apex  tumid,  everted. 

Sturnum  olive-green ;  cordate  nearly  as  wide  as  long. 

Legs  slender,  ochreous-yellow,  annuli  faint  olive-green; 
femoral,  tibial,  and  metatarsal  joints  of  I. — II.  have  three 
rings,  HI. — ^lY.  pairs  two ;  hairs  light,  sparse ;  femora, 
patellee,  and  tibse  moderately  armed  with  slender  spines. 

Palpi  and  legs  concolorous,  long,  slender ;  cubital  and  radial 
joints  project  strongish  bristles. 

Abdomen  elongate-oviform ;  ground  colour  olive-drab ; 
folium  ovate,  occupies  dorsal  aspect,  flecked,  more  especially 
along  margins,  with  lake-tinted  creamy-coloured  dots ;  dis- 
plays round  border  15  large  brown  spots,  separated  by  about 
their  own  breadth ;  lateral  margins  show  dull  flecks  and 
brown  blotches.  VtUvm  ochr<»ceous,  faint,  longitudinal, 
olive-green  stripes,  two  red-brown  spots  at  extremity ;  moder- 
ately haired;  represents  a  remarkably  long,  curved,  mem- 
braneous scapus,  projecting  abruptly  from  a  slight  elevation, 
and  extending  backwards  nearly  to  spinners ;  of  even  width, 
(Convex  above,  concare  beneath,  margins  grooved,  apex 
acutely  emarginate.  Free  part  of  base  or  sub-scapus  cleft^ 
prqj^ts  over  the  rima  genitalis;  dark  spot  within  basal 
curves ;  beneath  the  superior  scapus,  and  extending  beyond  it^ 


BT  A.  T,  UEQUHART.  107 

iB  a  jellow  iraiiBlucenty  very  slender  stylus,  apex  ladle-shape ; 
springs  from  base  of  sub-scape. 
Single  example. 

'Linyjphia  sub-ltdece,  sp.  nor. 

Fern. — Ceph.  tb.,  long,  2*1 ;  wide,  1*6.  AbJ„  long,  3*2; 
iride,  3.   Legs,  l^  4,  2,  3=12  8,  8*6,  8,  6  mm. 

C^hdUdhorax,  light  ochreous-brown;  medial  streak  wide, 
without  clearly  defined  limits,  chocolate-brown;  lateral  margins 
spockled  with  similar  tone ;  broad-ovate,  slightly  compressed 
at  caput;  pars  cephalica  convex,  roundly  truncated;  eye 
prominence  moderate  ;  height  of  clypeuB  rather  exceeds  one- 
half  depth  of  facial  space;  pars  thoracica  prominently 
convex ;  fovea  deep  elongato-oval,  longitudinal ;  radial  striee 
fairly  well  marked ;  caput  grooves  weU  defined ;  profile  line 
rises  with  a  sensible  curve  from  margin  of  eye  area  to  limit 
of  caput,  from  thence  represents  an  abrupt  curve  to  stalk. 

Eyes  on  black  rings,  enclose  an  oval  space ;  centrals  of 
posterior  row  removed  rather  further  from  laterals  than  they 
are  from  each  other,  an  interval  fully  equal  to  an  eye's 
breadth ;  median-pair  of  anterior  row  dark,  scarcely  as  large 
as  hind  pair,  form  with  them  a  sub-quadrilateral  figure, 
rather  longer  than  broad ;  divided  from  side  eyes  by  a  space 
equalling  their  radius;  laterals  visibly  the  smallest  of  eighty 
opalescent;  posited  on  a  moderate  aized,  common  dark 
tubercle,  sub-touching. 

FaJees,  yellowish,  amber  colour ;  slender,  conical ;  inclined 
forwards,  base  in  line  with  plane  of  clypeus  ;  length  equal  to 
depth  of  facial  space. 

MoxUUb  ochreous-brown;  long,  linear-spathulate ;  some- 
what bent  over  lip. 

Labium,  lightly  suffused  with  olive-greeny  short,  about 
twice  as  wide  as  long,  rounded,  everted. 

8twmum,  pale  brownish-olive,  metallic  reflections ;  heart- 
shape  ;  slight  eminences  opposite  ooxsb. 

Legs,  light  ochreous-brown ;  central  and  distal  annulationB 
of  a  deeper  tone  on  tibsB  and  metatarsi ;  hairs  dusky,  toler- 
ably thick;  bristle-like  spines  on  the  pars  petellaxis  and 
tibialis. 

PcUpi,  colour  and  armature  of  legs ;  cubital  joint  shorter 
than  radial ;  digital  rather  longer  than  humeral. 

Abdomen  oviform,  projects  well  over  base  of  cephalotho- 
lax ;  hairs  yellowish,  short,  fairly  thick ;  ground  colour  light 
brown,  approximating  to  olive-green ;  central-third  occupied 
by  an  elongate,  diamond-shaped  figure,  stained  with  dark 
cnocolate,  margins  pale  brownish-chrome. 
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.  Chrpu9  vuh»  oehreou64>Town ;  tmnsvoitie  ovttl^  mofcr-^ 
atelj  elevated ;  summit  occupied  bj  two  rather  ktrge,  bxoa4^ 
OTal  foTea,  divided  bj  a  septum  fully  one-kalf  their  breadth ; 
four  black  processes  project  outwards  from  within  fovea; 
outer  pair  sub-touching  margin,  short,  second  pair  separated 
hj  septum,  corneous,  moderate./  stout,  in  length  about  equal 
to  diameter  of  fovea,  curved  towards  superior  border  of 
Donmst  indioed  towards  each  other. 
Single  speeinneD. 

Linyjphia  nitena,  sp.  nov. 

^em.— Ceph.  th.,  long,  1*2;  broad,  U  Abd.,  long«  2:8; 
broad,  2.   Legs,  1,  2,  4,  33e=6-9,  55,  4*2,  3  mm. 

Cephalothorax  fulvous,  sparingly  speckled  with  lake,  foreil 
and  radii  olive-green,  lateral  margins  lightly  pencilled  with 
a  similar  tint.  Hairs  sparse.  Ovate,  lateral  compression. 
at  caput  slight ;  para  cephalica  depresscdly  convex,  roundly 
truncated,  lateral  index  fully  equaU  two-thirds  of  fecial ; 
elypeus  vertical,  depth  scarcely  surpasses  diameter  of  a  ftnre* 
centre  eye ;  pars  thoracica  convex ;  fovea  transverse  oval ; 
normal  frrooves  fiiirlj  perceptible;  contour  of  profile  rises 
from  stalk  at  an  angle  of  40  deg.,  slopes  forwards  with  a 
perceptible  enrve. 

Posterior  row  of  eyes  pearl-grey,  visibly  procurvedi 
equidistant,  centrals  nearly  one-half  larger  than  laterals  of 
same  row,  separated  by  scarcely  an  eje's  int^val.  Less  than 
their  diameter  a  half  from  forc-oentrals ;  atiterior  row 
darki  moderately  recurved,  about  equal  distances  from  each 
other ;  median  pair  rather  the  smallest  of  eight,  on  darl^ 
rings,  divided  by  an  interval  exceeding  their  breadth ;  lateral 
eyes  posited  obliquely  on  dark,  contiguous  tubercles,  nearlv 
radius  of  the  fore-eye  apart,  latter  eye  intermediate  in  sizB 
"between  the  hind^lateral  and  fore-cenira.1. 

JFViZc««  brown ish»amber  colour;  strong?,  conical,  gibbous  ai 
base  in  front,  vertical ;  length  exceeds  digital  joiojb  o£  palpus, 
rather  stouter  than  thigh  of  a  leg  of  first  pair.  i 

lta«t2{«»  greenisb-yeilow,  dappled  with  olrre^gieen;  nearly 
as  broed  a«  long,  rounded,  taper  to  base;  separated  by  an 
interval  about  equal  to  thikr  own  breadth. 

Zro^mm  bluish-black ;  one-third  wider  than  long,  strongly 
everted. 

Stumum  brown,  suff ased  with  bluish-black,  nearly  as  wid4 
between  second  pair  of  ooxal  joints  as  long,  tapers  somewhat 
rapidly  to  a  tail-like  prolongation  between  coxad  of:  founh 
l^s. 

Leas  pale  fulvous,  greenish  reflections ;  distal  olive-ibrown 
annulations  on  tibial,  metatarsal  and  tarsal  joints.    Hairl^ 
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sparse,  mpines  bristle-like,  1  or  2  on  femora  of  I — II ;  patello 
project  I ;  tibifiB  2  or  8 ;  metatarsi  less ;  superior  tarsal  claws 
— Ist  pair,  long,  slender,  slightly  curved,  about  18  short, 
close  teeth  ;  inferior  claw  sharply  bent,  1  long  tooth. 

Palpi  paJe-brown,  radial  joint  greenish ;  armed,  with 
bristles  ;  palpal  claw  long,  slender,  somewbat  straight^  tip 
bent,  6  short  open  teeth. 

Abdomen  oviform,  depressedlv  convex,  greenish  gamboge, 
more  or  less  stained  with  reddish-lake,  spotted  with  silver 
lobate  specks — few  golden,  more  or  less  confluent  along 
margin  of  dorsal  band ;  latter  broad  at  posterior  end,  tapers 
forward  to  a  mere  streak,  displays  two  cross-bars  on  basal 
curves ;  broader  part  exhibits  6  or  7  ill-defined  arcuate-bars ; 
the  iudigo-brown  colour  of  ventral  region  encroaches  in  a 
wedge-shape  into  lateral  margins  from  posterior  end ;  shield 
sub-oval,  border  light  brown,  silvery  flecks.  Corptu  vuIvsb 
represents  a  dark  brown,  sub-circular  elevation  ;  each  lateral 
slope  indented  by  a  small,  shallow,  ovate  fovea,  whose  apex 
is  directed  inwards ;  fovea  connected  by  a  strong,  dark, 
Y-shaped  costa,  whose  extremity  reaches  over  the  edge  of  the 
somewhat  abrupt  incline  above  the  rima  genitalis. 

Two  examples. 

Gen.  Thebidittm,  Walck. 

Theridium  pilatum,  sp.  nov. 

Ifos. — Ceph.  th.,  long,  2  ;  wide,  1*5.  Abd.,  long,  2*2 ; 
'Wide,  17  ;  legs,  1,  2,  4,  3=  12,  8*2,  7-6,  4*9  mm. 

Cepholoihorax  brownish-stone,  passing  into  ochreous-orange 
about  facial  region,  speckled  with  olive- brown ;  median  band 
dilated  on  caput,  motibled  with  olive-brown ;  hairs  very  sparse ; 
ovate,  lateral  compression  slight ;  cephalix  part  convex,  round- 
pointed  ;  height  of  clypeus  equal  to  rather  less  than  one-half 
depth  of  facial  space  ;  thoracic  region  convex,  fovea  sub-oval, 
deep;  caput  and  radial  strisd  moderately  defined;  profile- 
contour  represents  a  double  arch ;  thoracic  curve  which 
nses  sensibly  above  plane  of  caput,  dips  abruptly ;  cephalic 
part  forwardly  inclined. 

Byes  on  dark  rings,  of  moderate  and  nearly  equal  size; 
posterior  row  procurved,  centrals  divided  by  nearly  an  eye's 
interval,  removed  one-fourth  more  than  that  space  from  side* 
^yes ;  anterior  row  recurved,  median  pair  dark,  largest  of 
eight,  separated  from  one  another  by  scarcely  more  than  an 
«je's  diameter,  and  from  side-eyes  by  an  interval  sensibly 
less  than  their  radius ;  laterals  smallest  of  eight,  seated 
obliquely  on  a  common,  lake-brown  tubercle,  sub-touching. 

Falces  ochreous-orange;  slender,  conical,  vertical,  length 
^luil  to  breadth  of  ocular  area. 

H 
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MemlkB  light  Telldw-«browD,  mferior  margin  and  aper 
opalesoent;  moderately  wide,  acutelj-spathulate,  indined 
towaands  each  other. 

Labium  somewhat  the  colour  of  maxillsa,  one-third  broader 
than  long,  sub-qnadrate,  rounded. 

^tuTTtum  broad-^cordate ;  fulvous,  clouded  with  oliye-brown. 

Leas  yellowish  stone-colour,  ochreous-orange  reflections; 
onnmations  chestnut,  eyanescent;  pre-apical  and  apical  on 
femora  of  I. — 11.;  distal  rings  on  femora  ofHX— IV.;  tibia 
of  first  pair  4  rings,  of  hind  pairs  central  and  apical  annuli ; 
metatarsal  joints  have  central  and  apical  rings,  basal  indi- 
cated. Hairs  somewhat  sparse;  bristle-like  on  patellaiy- 
tibial  joints. 

PcUpi  humeral  cubital  joints  light  stone  brown,  penulti- 
mate article  and  clava  ochreous-orange ;  pars  humeiulis  some- 
what stout,  exceeds  in  length  two  following  joints  by  one- 
third;  cubital  somewhat  campanulate;  pars  radialis  much 
enlarged  and  roundly  pointed  on  superior  side  ;  two  latter 
articles  furnished  vith  black  bristles ;  laminae  bulbi  ovate, 
tapering,  directed  towards  each  other,  moderately  armed  with 
strong,  black  hairs  ;  genital  bulb,  viewed  beneath  from  inner 
side,  mitriform  ;  inferior  side  shortest,  displays  on  its  face  an 
oval,  shield-like  callus ;  projecting  from  within  bulbous,  and 
extending  nearly  to  extremity  of  clava,  is  a  wide,  semi-pellucid 
apophysis,  sub-spiral,  abruptly  truncated,  inferior  angle 
shortly  prolonged,  cyathiform. 

Abdomen  oviform  ;  hairs  sparse  ;  olive-brown,  spotted  with 
large  and  small  creamy-coloured  flecks ;  fore-half  occupied  by 
a  lanceolate  figure,  somewhat  sufEused  with  dull-red,  marked 
with  large  fuscous  spots ;  margin,  confluent  creamy  flecks  ; 
posterior  incline  exhibits  a  sub-oval  band,  closely  spotted  with 
normal  flecks ;  lateral  margins  marked  with  a  longitudinal, 
interrupted  fuscous  band,  gradually  enlarged  posteriorly, 
curves  round  spinners,  confluent  beneath. 

Fern, — Ceph,  th.,  long,  2;  wide,  1*5.  Abd.,  long,  3*2; 
wide,  2-8.     Legs,  1,  2,  4,  3=10-8,  9,  8,  5  mm. 

Cephalothorax  brownish  stone-colour ;  median  band  sharply 
constricted  at  fovea,  mottled  olive-brown  ;  side  border  wide, 
somewhat  acute-crenate,  similar  shade ;  hairs  coarse,  sparse, 
mostly  on  caput ;  pars  cephalica  convex,  frontal  line  round- 
pointed,  lateral  index  one-third  shorter  than  facial ;  clypetia 
mclined  moderately  forwards,  depth  nearly  equal  to  half  facial 
space ;  pars  thoracica  ovate,  moderately  convex ;  fovea  oval, 
longitudinal ;  normal  grooves  tolerably  well  defined ;  contour 
of  profile  rises  from  stalk  at  an  angle  of  45  deg.,  inclined 
forwards. 

Eyes  do  not  differ  essentially  from  males. 
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Mdaee  ^oolo«r  of  cephidethQrax ;  oonical,  inoliqed  sen^iUj 
forwards ;  base  scarcely  pvojecis  beyond  plAoe  of  cljpeua ; 
in  l^i^fttirfallj  equal  to  the, para  digitalis  of  palpus. 

MoKittaR  normal  dtone-colonr,  two  fore-thirds  suffaaed  wHh 
A 'deeper  shade ;  as  long  &s  faloes. 

JjcMwm  light  oHve-green ;  oval,  length  rather  surpassed  by 
t^idbh. 

Btumum  greenish  stone-colour,  ivide  olive-brown  border  > 
Iroad  cordate,  perceptible  eminences  opposite  coxsb. 

X6^«,  slender ;  light  brownish  stone-colour;  femoral,  tibial 
and  metatarsal  joints  have  more  or  less  undefined  olive-brown 
.distal  ,and  pre-apical  annulations ;  sparinglj  armed  with 
dusky  hairs ;  patellsB  and  tibiae  of  two  nrst  pairs  have  respec- 
trrely  1 — 2  slender  bristlea 

Falpi  shade  paler  than  legs;  slender;  few  hairs  and 
bristles. 

^k{om0» sub-ovate,  base  rather  prominent,  grooved;  ground 
:'Ooloiir  approximating  to  brown-pink,  passing  into  a  pale 
tone  beyond  folium,  numerous  small  stone-coloured  flecks 
and  dark  brown  spots ;  rather  -more  than  half  of  dorsum 
occupied  by  a  lanceolate  figure — apex  directed  backwards, 
spotted — especially  the  haft,  whidh  about  equals  the  lance- 
head  in  length,  with  fuscous  dots,  margins  creamy,  stained 
ivith  orange-red  about  lance-bead  ;  lateral  margins  have  three 
interrupted  fuscous,  nearly  vertical,  bands,  first  band  termi- 
nates in  a  large  spot  on  posterior  side  of  stigmata,  inter- 
space occupied  by  creamy  -flecks ;  three  spots  occur  close  to 
flfkinnere,  centre  brown,  oblong;  outer  spots  consist  of  a 
group  of  light  flecks.  Corpus  vulvce  greenish  stone-colour ; 
^represents  a  moderately  prominent  sub-triangnlar  elevation, 
whose  extremities  curve  over  the  orange-brown  stigmata; 
comprised  within  the  shallow,  somewhat  oval,  central  depres- 
sion are  two  not  very  clearly  defined  sub-circular  fovea 
di^ded  by  a  broad  septum,  about  their  equal  in  diameter; 
projecting  from  within  each  fovea  are  two  processes,  forming 
a  tmnsverse  line;  outer  pair  black,  cylindrical,  short ;  inner 
jpair  peroeptibly  the  widest,  brownish-lake,  linear  spathulate, 
concave  on  fororside,  iuUy  four  times  as  long  as  outer  pro- 
cesses. 

Two  males  and  a  female. 

fam.  enyoiDwS;. 

Gen.  Habronestes,  L.  Koch. 

Habronestea  flavipedeB,  sp.  nov. 

Fern. — Ceph.  th.,  long,  3-6 ;  wide,  2-6.  Abd.,  long,  4*5 ; 
wide,  2.    Legs,  4, 1,  2,  3=11, 10,  99,  9  mm. 
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Cephalothorax  duU,  deep  oliTe-green,  facial  space,  wide 
medial  band,  and  radii  approximatlDg  to  fuscous-black; 
sub-marginal  fringe  of  sparse  white  plumose  hairs,  small 
patch  close  to  posterior  centre-ejes  and  hind-slope ;  rugulose, 
studded  with  minute  papiUsB ;  pars  cephalica  somewhat  qaad- 
rate,  stroDglj  convex,  sides  steep,  ocular  eminence  tolerably 
prominent,  sub-circular ;  clypeus  retreats  yisibly,  depth  ex- 
ceeds half  length  of  eje-area ;  pars  thoracica  elevated,  slopes 
somew'hat  abruptly  from  the  deep,  narrow  indentation,  sides 
moderately  rounded ;  caput  and  radial  stria  well  defined* 
shallow  ;  contour  of  profile  rises  from  thoracic  junction  at  an 
angle  of  45  deg.,  represents  a  level  line  to  eye-region  broken 
by  two  slight  arches,  crown  of  thoracic  part  rather  above 
plane  of  occiput. 

Eyes  in  two  procurved  rows ;  posterior  line  nearly  semi- 
circular ;  eyes  equal  in  size  ;  centre-pair  rather  more  distant 
from  laterals  than  they  are  from  each  other,  an  interval 
scarcely  equalling  their  own  breadth ;  anterior  row  moderately 
procurved,  median  pair  one-third  smaller  than  hind-centrals, 
divided  by  a  space  equal  to  an  eye's  diameter ;  fore-laterals  a 
third  smaller  than  centrals  of  same  row,  separated  from  them 
by  an  interval  less  than  half  their  radius,  and  from  side-eyes 
of  hind-row  by  ftdly  one-half  their  diameter. 

Falces  doll  lake-brown,  conspicuous  red-lake  streak  down 
inferior  margin  of  fore-third;  fringed  with  white  hairs; 
conical,  anterior  kind  (rather  more)  divergent  vertical,  profile 
arched. 

MaxillcB  chestnut-brown,  inferior  margin  fulvous;  nearly 
as  wide  as  long,  of  somewhat  even  breadth,  pointed,  directed 
towards  each  other,  divided  by  an  interval  nearly  equalling 
breadth  of  lip. 

Labium  fuscous,  margin  amber  colour ;  triangular,  apex 
abscinded,  everted,  less  than  half  length  of  maxillae. 

Stumum  dark  brown-lake  ;  hairs  fine,  sparse ;  broad  ovate. 

Legs  bright  yellowish-orange,  coxed  suffused  with  olive- 
brown  ;  femoral,  tibial  and  metatarsal  joints  of  fourth  pair 
almost  entirely  suffused  with  lake-brown  ;  moderately  strong, 
do  not  differ  much  in  length  or  strength ;  hairs  fine,  some- 
what sparse  ;  spines  black ;  about  five  strongish  spines  on 
superior  aspect  of  femora,  basal  long,  erect ;  tibise  of  I. — 11.,  2, 
2  bristle-like  spines  beneath ;  metatarsi  2,  2  stronger  spines 
on  inferior  surface  ;  tibial  joints  of  III. — IV.  have  7  somewhat 
irregularly  placed  spines ;  metatarsi  about  6,  terminating 
with  ring  of  5, 

Palpi  colour  and  armature  of  legs  tolerably  long  and 
slender. 
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Abdomen  oviform,  base  roundlj  truncated,  second  half 
dilated,  pointed;  dull  fuscons-black ;  thickly  studded  with 
amall  papillae;  hairs  black,  sparse;  ventral  region  light 
olive-brown.  Vulva  reddish-brown,  clouded  with  a  deeper 
tone;  triangular-obovate,  moderately  elevated;  transversely 
rugose ;  superior  half  occupied  by  two  large  sub-pyriform 
foveaB,  divided  by  a  wide  rapidly  dilated  septum,  bordered 
by  bead-like  costsB;  shows  two  mussel-shaped  indentations, 
contiguous  to  cost®. 

Single  specimen. 


Fam.  TETRAGNATHIN^. 

Gkn.  TuTBAaNATHA,  Latr. 

Tetragnatha  quadri-notataf  sp.  nov. 

Fern. — Ceph.    th.,  long,  3*5  ;  wide,    2-4.     Abd.,  long,  5*2.; 
wide,  3-5.    Legs,  1,  2, 4,  3=19'3,  13,  11,  8  mm. 

Cephahthorax  fulvous,  ocular  area  lake  coloured ;  dorsal 
band  dappled  with  olive-browa,  lake  vein-like  streiks;  bi- 
crenate,  tore-half  much  the  widest,  ends  abruptly  at  fovea ; 
encloses  four  large  subpyriform,  fulvous  spots,  first  pair 
encroach  between  dorsal  and  lateral  eyes ;  sub-marginal  band 
coloration  of  median.  Some  examples  exhibit  olive-brown 
stripes  in  radiating  depressions ;  very  sparingly  furnished 
with  hairs ;  pars  cephalica  dcpressedly  convex,  sides  steep, 
roundly  truncated,  eye- prominence  moderately  developed; 
facial  index  exceeds  lateral  by  one-fourth ;  transverse  sub- 
OTal  fovea  in  centre ;  pars  thoracica  broad  ovate,  rises  above 
plane  of  caput,  posterior  incline  depressed ;  fovea  elliptical, 
longitudinal,  deep ;  normal  grooves  somewhat  shallow  ;  pro- 
file-line ascends  at  an  angle  of  30deg.  from  dorsal  eyes  to 
limit  of  caput,  dipb  rather  more  abruptly  to  thoracic  junction^ 

Eyes  of  moderate  and  nearly  equal  size ;  posterior  row 
slightly  procurved ;  centrals  less  than  one-third  larger  than 
laterals,  separated  by  an  interval  exceeding  an  eye's  radius, 
remoyed  from  side  eyes  by  their  breadth;  anterior  row  re- 
curved; median  pair  visibly  smaller  than  laterals,  rather 
farther  from  each  other  than  they  are  from  the  latter  pair — 
an  interval  sensibly  surpassing  their  breadth;  lateral  eyes 
posited  on  a  strong,  common,  dark  tubercle,  sub-touching. 

Falces  yellowish  mahogany ;  sub-conical,  base  projects  be- 
yond plane  of  clypeus ;  fore- third  divergent,  plainly  longer 
than  the  pars  digitalis  of  palpus,  fully  as  stout  as  the  femur 
of  a  fore-leg,  retreat  sensibly. 

Maxillx  ochreous-brown,  pale  apices ;  spathulate,  superior 
angle  rather  prominent,  inclined  towards  each  other. 
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Labium  darker  shadH ;  flub^oval;  everted,  nearlj  as  long  as 
wide,  about  half  length,  of  xnaxiUeB. 

Stwmum  mahogaoj^brown ;  oordate,  emiiWDeea  opposite 
coan. 

Legs  fulvous,  conspicuously  spotted-  with  light  olive-brown 
and  lake  dots,  latter  predominate,  annuli,  olire-brown'; 
suffused  with  dark-lake ;  markings  yary  somewhat  in  indi- 
vidaal  examples;  fairly  well  furnished  with  outstanding, 
black  hairs ;  all  joints,  except  tarsi,  tolerablj  well  armed  with 
yellowish,  dark-tipped,  slender  spines.  Superior  tarsal  claws 
— Ist  pair,  evenly  curved,  12  close  teeth;  inferior  claiTy 
sharply  bent,  free  end  directed  forwards,  2  close  teeth. 

Palpi  light  fulvous,  radial  and  digital  joints  ringed ;  palpal 
claw  long,  7  teeth. 

Abdomen  oviform ;  li^^ht  fulvous,  posterior  three-fourths 
of  dorsal  aspect  more  or  less  suffused  with  lake,  flecked  with 
rather  lar^e  and  small  lake-coloured  dots ;  larger  spots  have 
a  dense  shade ;  basal  end  somewhat  unspotted ;  folium  ex- 
tends from  about  second  quarter  to  anus,  posterior  two-thirds 
reddish-lake,  marginal  spots  resolved  into  sinuate  border; 
flecks  on  petiole  intermixed  with  black-lake  streaks  and  dots; 
spots  on  ventral  region  resolved  more  or  less  into  longitudinal 
streaks ;  light  ground  colour  encroaches  from  base  dividing 
the  wide  quadrate  median  stripe  from  vulva  and  sides; 
spinners  light  purple.  Corpus  vulvas  red-chestnut ;  elevated,, 
represents  the  segment  of  a  circle,  centre-third  somewhat* 
rounded,  tumid,  projects  forwards,  discloses  beneath  » 
moderately  wide,  dark  bordered,  sub-linear  septum,  inter- 
secting two  large  mussel-shaped  foveas. 

Several  examples. 

Fam.  EPEIBIDJS* 
Gen.  EpEiBAf  Walck. 

Bpeita  phdleraia^  sp.  nor. 

JVm. — Ceph.  th.,  long,  8  ;  wide,  2*5  ;  facial  index  I.  Ahd.- 
Ibng,  6 ;  wide,  4.    Legs,  1,  2,  4,  3= 3-2,  7-4,  7*8,  5-5  mm. 

Cephaloihorax  light  olive-brown,  speckled,  especially  aboui^ 
normal  grooves,  with  olive-green  ;  wide  nciedian  and  snb^ 
marginal  bands  tinted  with  olive-green  ;  eye-eminence  red- 
dish-brown; hairs  white,  silky,  tolerably  long  and  thick  ^ 
cephalic  purt  moderately  convex,  ocular  eminence  prominent ; 
lateral  index  one-third  shorter  than  facial ;  height  of  clypeui^ 
just  surpasses  interval  of  a  fore-centre  eye;  thoracic  parfe 
moderatelv  convex,  sides  well  rounded;  posterior  incline 
occupied  oy  a  trisected  area,  apex  emarginate,  limited  by 
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ihoradc;  indeatatioa;  caput  and  radii^  stem  somewhafe 
shallow ;  profile  contour  represents  an  even  arch,  fore  and 
Ixind  slope  about  equally  steep. 

Eye$.  do  not  differ  greatly  in  size,  poiM^erior  centrals  inter* 
mediate  between  aateiior  median  pair  and  laterals ;  hind  row 
moderately  recurred;  centre  pair  posited  somewhat  ob- 
liquely, divided  by  nearly  an  eye's  breadtfai  about  their  iq>aoe 
and  a  quarter  from  side  eyes ;  anterior  row  strongly  recurved ; 
centrals  separated  from  each  other  by  less  than  their  diameter 
and  a  half,  perceptibly  more  than  that  interval  from  hind- 
pair,  rather  less  than  their  space  from  laterals ;  latter  pair 
aisated  obliquely  on  low  eminences,  scarcely  their  radius  apart« 

Fdleea  coloration  of  cephalothorax,  basal  half  mott-ed; 
linear  conical,  gibbous  in  front,  vertical,  stout,  in  length  fully. 
equal  to  digital  joints  of  palpus. 

Maaillm  breadth  somewhat  surpassed  by  length,  enlarged 
and  prominently  rounded  forwards,  inclined  over  lahiwn^ 
which  is  rather  wider  than  long,  round-pointed ;  organs  dark 
chocolate-brown,  apices  fulvous. 

Stumum  indigo-chocolate;  broad-cordate,  eminences  oppo- 
site cox». 

Legs  light  yellow-brown;  femora  marked  with  three  wide 
annulations,  lake-chocolate  on  fore-pairs;  approximating  to 
olivo-brown^  and  interrupted  on  hind-pairs ;  patellary  joints 
of  third  and  fourth. legs  show  two  rings,  first  greenish;  tibi» 
tfFO  aonuli,  basal  narrow,  brown ;  anterior  rings  olive-brown, 
breadth  more  than  half  length  of  article;  central  and  distal^ 
annulations  of  a  greenish  colour  on  metatarsi ;  anterior  hal£ 
of  tarsi  olive-brown;  somewhat  sparingly  famished  with? 
light  hairs ;  spines  yellowish,  slender,  moderately  numerous.;, 
two  first  and  two  hindrpairs  of  about  equal  strength  ;  thigh8^ 
^laied^  compmssad;  patellcBotibiffi  of  L — ^IL  stout,  latter 
•cylindrical. 

Falgi  light  yellow-brown,  olive«browQ  annulations  at  base 
-oil  humeral  joints,  and  at  extremities  of  cubital^radial ;.  two. 
£ore*thirds  of:  digital  joints  olive-brown ;  armature^  lights, 
burs,  black  spines, 

Aidomen  oviform,  base  pointed^  somewhat  apluiate  abovei 
inoojectB'Well  over  base  of  cephalothorax ;  humeral  tuberdeSi 
d^preasedly  conical ;  posterior  pair  transv^se,  low,  rounded ; 
luuz%  wliite,  shorty  thinly  interspersed ;  dorsal  region  cream»> 
colour,,  lightly  clouded  with  oUve-brown ;  closely  speckled 
with  small  testaceous  spots ;  dorsal  band  wida,  basaJ  fourth 
jeUowjsh,  mottled  with  brown,  bounded  by  a  testaceous  line, 
tmiirdentate  v-  dentations  encroach  over,  the  otherwise  cream- 
oplbuxed'  tubercles;  longitudinally  interrupted  by  a  wide, 
creamy,  red  bordered  stripe,  exhibiting  a  brown  and  ced 
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medial  mark ;  dorsal  band  somewhat  compressed  from  hmneraT 
tubercles^  widely  dentate ;  fore-third  of  constricted  part, 
speckled,  cream  colour,  displays  an  oliye-brown  medial  stripe, 
traversed  by  three  streaks ;  posterior  two-thirds  yellowish- 
olive,  mottled  with  olive-green  ;  three  small  impressed  dots 
arran^^ed  in  a  recurved  line  occur  on  verge  of  anterior 
slope ;  five  pairs  of  blue-black  impressed  spots  on  constricted 
part  of  band  ;  two  fore-pairs  most  pronounced,  form  a  trape- 
zoid narrowest  in  front,  on  the  cream-coloured  area ;  lateral 
margins  gamboge  colour,  speckled  with  the  normal  red  dots ; 
inferior  half  mottled  with  olive-brown,  displaying  a  somewhat 
acute-crenate  outline ;  fore-part  of  ventral  aspect  occupied  by 
a  brown,  semi-circular  T>atch,  bordered  on  outer  side  with 
yellow ;  posterior  part  fuscous.  Corpus  vulvce  black-brown ; 
represents  a  projecting,  triangular,  transversely  rugulose^ 
aplanate  scape,  more  than  twice  as  broad  as  long,  margins 
wide,  revolute,  increasing  in  breadth  at  apex ;  superior 
margin  of  corpus  developed  into  a  rather  wide  membraneoua 
costa,  curving  somewhat  over  the  rima  gentitalis,  centrally 
depressed. 

Single  example. 

Epeira  ohscurta,  sp.  nov. 

Fen,  ceph.  th.,  long,  2*7 ;  broad,  2 ;  facial  index,  15.  Abd. 
long,  5  ;  broad,  4.     Legs,  1,  2,  4.  3=10,  9,  8,  '8,  6  mm. 

Cephalothorax  lake  colour ;  hairs  white,  tolerably  long  and 
sparse ;  pars  cephalica  convex,  roundly  truncated,  eje-promi- 
nence  tolerably  strong  ;  facial  index  exceeds  lateral  by  one- 
third  ;  mamiform  elevations  moderately  developed  ;  clypeus^ 
perceptibly  surpasses  diameter  of  a  fore-centre  eye ;  pars 
thoracica  somewhat  depressed,  well  rounded  ;  fovea  sub-oval ; 
normal  grooves  rather  shallow ;  contour  of  profile  represents  a 
low  arch. 

Eyes  tolerably  small ;  posterior  row  straight ;  median  pair 
posited  obliquely  on  large  circular,  elevated  fuscous  spots, 
divided  by  an  interval  equal  to  twice  an  eye's  breadth  and  a 
half,  their  space  and  one-third  from  laterals;  anterior  row 
only  moderately  recurved ;  centrals  sensibly  larger  than  hind 
pair,  a  little  more  distant  from  tbem  than  they  are  from  each 
other,  an  interval  visibly  shorter  than  the  space  separating 
the  hind  centre  eyes ;  laterals  rather  smaller  than  posterior 
median  pair,  divided  by  a  space  scarcely  equalling  their  radius, 
seated  obliquely  on  rather  low  eminences. 

Falees  light,  dull  ochreous-brown  ;  hairs  fine,  whitish  ;  sub- 
conical,  Vertical,  profile  curved,  first  half  prominent,  length 
equal  to  interspace  between  anterior  lateral  eyes ;  as  stout 
as  the  pars  femoralis  of  a  fore-leg. 
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McunUcB  fuscous,  apicus  oli?e-green ;  breadth  somewliat 
surpassed  by  leagth,  obtusely  pointed,  directed  towards  each 
other. 

Lahiumj  sub-triangular,  rather  wider  than  long,  more  than 
half  length  of  maxillse,  similar  colour. 

Stumum  fuscouys ;  sparingly  clothed  with  white  adpressed 
hairs;  cordate,  perceptible  eminences  opposite  coxal  joints. 

Legs  brownish-gamboge,  femora  of  two  first  pairs  suffused 
with  red-lake ;  of  third  pair  central  and  distal  reddish  rings  ; 
femora  of  hind  legs  have  anterior  thred-fourbhs  safhised  with 
lake-brown ;  indications  of  annuli  on  other  joints ;  moder- 
ately strong ;  sparingly  armed  with  whitish  hairs  and  slender 
yellowish  spines. 

Palpi  colour  and  armature  of  legs. 

Abdomen  broad  oviform,  depressed,  humeral  tubercles 
obtuse-conical,  directed  outwards  and  upwards ;  posterior 
tubercles  obtuse;  central  of  first  row  rather  the  longest, 
much  the  widest ;  tubercular  projection  of  second  ro^  some- 
what surpasses  upper  tubercle  in  size ;  lowest  represented  by 
a  strong  wrinkle  ;  ground  colour  very  pale  raw- sienna,  orange 
tinge,  lightly  suffused — ^mainly  on  folium,  with  a  pale  olive- 
brown  ;  speckled  with  rather  faint  lake  flecks ;  margins  of 
folium  somewhat  undetermined,  crenate,  yellowish-olive; 
three  pairs  of  impressed  spots,  fore-pjirs  form  a  trapezoid 
narrowest  in  front ;  centre  pair  largest  and  darkest ;  dorsal 
aspect  laterally  bordered  by  interrupted,  deep  olive-green 
bands  ;  ventral  colouration  represents  various  shades  of  brown 
encroaching  into  lateral  margins;  corpus  vulvce  brownish- 
yellow  ;  sub-quadrate,  elevated,  deeply  emarginate  at  base  of 
scapus,  which  is  of  a  light  yellow- brown  colour,  projects 
nearly  one-half  its  length  beyond  corpus,  transversely 
wrinkled,  aplanate,  first  half  ovate,  moderately  wide;  basal 
end  of  second  half  oval,  about  half  breadth  of  first  part,  fore- 
half  compressed,  vermiform ;  corpus  laterally  margined  by 
reddish- brown,  ear-shaped,  well-developed  cost®,  discloses 
at  posterior  end  of  shallow  cavity  bordered  by  costae,  two 
somewhat  pyriform  lobes. 

Single  specimen. 

Epeira  tub-flavida,  sp.  nov. 

Fem. — Oeph.  th.,  long,  4;  broad,  3;  facial  index,  1'8. 
Abd.,  long,  8 ;  broad,  6.     Legs,  1, 2,  4, 3=12,  ll'^,  11,  9  mm. 

Cephalothorax  deep  fulvous,  slightly  speckled  with  chestnut* 
brown ;  eye  prominence  yellow ;  sub-parallel  streaks  on  caput 
exhibit  two  spots ;  fovea  dark ;  radii  of  thorax  shaded  with 
the  normal  rich  chestnut ;  hairs  yellowish,  sparse ;  fore-half  of 
cephalic  part  somewhat  depressed  above,  squarely  truncated, 
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ocular  eminenoe  promioent;  lateral  index  nearly  equals 
fadai;  depth  oi  clypeu»  ecavodj  eqpala  diameter  <^  a  forB- 
eentre  eye ;  thoracie  part  Boderatelj  ooBvex,  well  rounded, 
fovea  rab-oral ;  radial  and  capat-stnSe  tolerablj  strong ;  pro- 
file-contoar  r^resents  a  low  acch ;  ocular  prosunenoe  leveL 

Eye$  on  dark  rings;  posterior  row  recurred,  line  across 
hind  margin  of  centre  pair  intersects  laterals ;  median  e^^es 
sepajrated  by  folly  their  own  bieadth,  about  their  space  ud 
one-quarter  from  side  eyes ;  anterior  row  rather  more  dis- 
tinctff  recurred ;  centrals  yisibly  more  than  one-third  larger 
than  bind  pair,  rather  more  distant  from  each  other ;  interval 
exceeding  an  eye's  diameter  than  they  are  from  posterior  pair» 
less  than  their  8[>ace  from  side  eyes ;  latter  pair  nearly  equal 
hind  centrals  in  size,  posited  obliquely  more  than  their  radius 
apart. 

Falces  light  fulvous,  suffused  with  brown  at  extremities ; 
few  white  hairs ;  conical,  vertical ;  length  equals  breadth  of 
anterior  row  of  eyes ;  stout. 

McLxilhe  fulvous,  shaded  with  brown;  rather  longer  than 
wide  at  fore-end,  pointed,  inclined  towards  labium 'j  lattec 
organ  has  a  deeper  tone  than  maxillsB,  one-half  their  length, 
oval. 

Sturnum  deep  fulvous,  spotted*  border  suffused  with  ches^ 
nut-brown;  cordate. 

Legi  jellowish,  perceptible  green  tinge,  somewhat  speckled 
with  brown;  light  olive-brown  annulationa  on  fore-end  of 
femora ;  patellffi  colour  of  annuli ;  central  and  apical  rings  on 
tibial  and  metatarsal  joints  more  or  less  obliterated ;  hairs 
yellowish,  short;  spines  yellowish,  base  dark,  moderat^y 
numerous ;  tibial  spines  less  than  diameter  of  article  iu 
length  ;  legs  of  tolerable  strength,  L>  H.,  IV.  of  nearly  equal 
length. 

Palpi  fulvous;  fore-end  of  pars  digitalis  red-chestnut; 
armature  Ught  hairs  and  spines. 

Abdomen  triangular-ovate,  base  rounded;  humeral tubendea 
mamiform,  project  upwards  and  outwards;  the  aplanata 
dorsal  slope  terminates  with  a  wide,  somewhat  compressed^ 
pointed  tubercle ;  inferior  tubercular  prominence  more 
obtusely  pointed ;  ground  colour,  bright  chrome-yellow,  more 
or  less  suffused  with  olive-brown,  closely  speckled  with  lake ; 
folium  tapers  to  posterior  tubercle,  margms  acute-crenate» 
olive-brown ;  second  half  suffused  with  olive-brown ;  median 
streak  narrsw,  dark,  crossed  by  three  arcuate  bars.  Acute 
Ibices  of  humeral  tubercles  red^chestnut,  orange-yellow  tips 
conspicuous.  Four  pairs  of  impressed  spots,  two  anterior 
pairs  blue*blaok,  welUdeflned,  represent  a  trapezoid  narrowest* 
la  front    Abdomen  crossed  by  a  aeries  of  small,  i^l!ow» 
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pale,  dark- centred  foyea,  most  pronounced  on  lateral  margins;  ^ 
Tentral  aspect    fulyous,  speckled,  approximating  to    oUt^  * 
bvown  about  sides,  which  display  several  vertical  pale  oiiye- 
green  lines.     Corpus    vuIwb    represent  a  large  triangular^ 
Ewgitudinallj    depressed    scape,    lying    close    to  abdomea» 
apex     directed    towards     sturaum ;    exhibits     seven     dis« 
tinct     yellowish     stone-coloured    wrinkles — the     extremity, 
wliich    was     somewhat     damaged,     apparently     terminates 
with  three  black,  and  several  less  pronounced  reddish  wrinkles ; 
base  of  scapus  roundly  emarginate,  project  a  brownish,  gradu* 
ally  dilated  septum,  which  curves  round  the  incised  margin 
of  corpus ;  latter  represent  two  olive- brown  lobes — bordering 
the  rima  genitalis,  surpassing  in  length,  but  otherwise  noli 
differing  essentially  from  wrinkles  of  scapus. 
Single  specimen. 

Qen.  Abachnuba,  Vinson. 

Arachnura  trilohata,  TJrg. 

Described  and  figured  in  the  "  Transactions  of  the  New^ 
Zealand  Institute."     Vol.  xvii.  p.  37. 

Average  length  oi female  about  9  mm.,  mdlei  5  mm. 

Cephaloihorax  glossy  black ;  prominently  sculptured.  Lege 
moderately  loi^,  rather  slight ;  pale  greenish-yellow,  annula* 
tions  broad,  olive-black.  Abdomen  oval,  moderately  wide, 
convex,  terminates  posteriorly  in  three  blunt,  transversely 
wrinkled  protuberances;  centre-process  much  the  longest 
and  stoutest,  flexible;  glossy  brown-black,  median  band 
tolerably  wide,  silvery,  stained'  with  lake,  extends  to  base  of 
tail-like  process  ;  cross-bar  and  apex  of  latter  organ  reflect 
the  normal  metallic  lustre. 

A  female  example  of  this  handsome  species  was  contained 
i^  Mr,  Morton* 8  collection.  This  species  is  not  very  un- 
common in  New  Zealand ;  varies  somewhat  in  the  coloura- 
tion ef  the  legs  and  specific  pattern. 

Qen.  JSbba,  Urg. 

JBreof  magnifiea,  sp.  nov. 

illa#.^Ceph.  th.,  long,  2*5 ;  broad,  2 ;  facial  index,  1*8. 
Abd.,.  long,  3  ;  broad,  2*8.    Legfr,  1,  2,  4,  3=: 7*3, 6*8,  6,  4  mm. 

Oepluihthorax  ochraceous,  green  tinge;  cephalic  region 
suffused  with  pnrple-lake ;  thoracic  groove,  lateral  borders 
of  caput,  and  thorax  stained  with  lake-purple ;  studded  with 
papille,  the  larger  grouped  somewhat  in  lines ;  hairs  dulL 
silvery  and  deep  golden,  somewhat  sparse ;  sub-aplanate» 
sides  tolerably  abrupt,  base  prominently  rounded,  lateral, 
compression  at  caput  moderate ;  frontal  angles  stout,  trape- 
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zoidal,  directed  forwards  and  outwards,  about  as  long  as 
broad  in  front ;  clypeu8  pointed,  retreating,  depth  fully  equal 
to  space  occupied  by  anterior  oentre-ejes ;  thoracic  indenta- 
tion subcruciform,  shallow ;  radial  strise  faint ;  caput  grooves 
more  defined ;  profile  line  slopes  back  from  dorsal  eves  at  a^ 
angle  of  30  deg.  bejond  first  half,  base  rounded ;  dips  more 
abruptly  across  eye  region. 

Posterior  row  of  eyes  very  strongly  procurved ;  median  pair 
placed  obliquely  on  well-developed,  dark-ringed  tubercles, 
which  are  posited  on  crown  of  caput,  separated  by  an  interval' 
equalling  space  occupied  by  fore-centre  eyes  ;  removed  from 
laterals  by  their  space  and  a  quarter,  aud  Irom  anterior 
median  i>air,  which  they  equal  in  size,  by  scarcely  their  space ; 
anterior  row  visibly  procurved ;  median  eyes  seated  on  toler- 
ably prominent  sub-tubercular  eminences,  divided  by  an 
interval  fully  as  wide  as  their  diameter,  plainly  more  than 
their  space  from  side  eyes ;  laterals  placed  less  than  the 
radius  of  a  hind  eye  apart  at  extremity  of  frontal  projections ; 
fore  and  hind  eyes  are  respectively  the  largest  and  smallest 
of  eight.  • 

Falces  brownish,  suffused  with  purple-brown ;  transversely 
rugose;  sub-conical,  retreat  rather  sharply,  base  barely  in 
line  with  plane  of  clypeus,  length  about  equal  to  their  space. 

Maxillce  yellowish-chestnut,  apices  pale  slate;  broad- 
apathulate,  incliued  towards  each  other. 

LaJbium  shade  darker  than  maxillae  ;  triangular. 

Siumum  brown i8h-pur[>le,  ovate,  moderately  studded  with 
papillae,  projecting  hairs. 

Xeys,  anterior  pairs  yellowish  -  chestnut,  lake  -  brown 
reflections,  femora  clouded  with  dark-brown,  evanescent, 
reddish-chestnut  annulations  on  the  patellary  and  tibial 
joints  ;  posterior  pairs  yellow-orange,  second  half  oi  femora 
occupied  by  lake- brown  rings;  tibiae  and  metatarsi  have 
interrupted  lake-brown  basal  annulations ;  two  first  pairs  of 
nearly  equal  stoutness,  much  the  strongest ;  t  irsus  of  first  leg 
rather  shorter  than  metatarsus,  somewhat  elevate,  furnished 
with  close-l}ing  black  haiis;  armature,  light,  fine,  sparse 
hairs  ;  light  brown,  tolerably  strong  spines  ;  7  or  8  on  femoral 
joints,  including  two  stout,  cuived  spines  on  superior  aspect 
of  fore-half ;  patellae  3  ;  tibiae  and  metatarsi  of  I. — II.  about  16 
long  spines,  of  IV.  respectively  6-10;  third  pair  rather  more 
sparingly  spined. 

Pa/pi,  ochreous-yellow,  wide,  broken,  fuscous  rings  on 
bumeral  joint ;  latter  article  compressed,  fore-half  incrust^ted ; 
length  equal  to  the  cubital  and  radial  joints  together ;  pars 
cubitalis  oval,  projects  a  moderately  strong  bristle;  para 
radialis  campanulate,  plainly  longer  and  wider  than  former 
article,    armed  |with     numerous    long    bristles.      Lamina 


BT  A.  T.  USQUHABT.  121 

ochreouB-Tellow,  passing  posteriorilj  into  lake  brown ;  rather 
sparingly  haired ;  broad-oval,  base  developed  into  a  turgid 
<x>8ta,  curved  sharply  forwards;  posited  immediately  in. 
front  of  basal  end  of  costa,  outer  side,  is  a  large, 
conspicuous,  lake-black,  crescent-shaped,  sub-free  pro- 
cess. Bulbous  genitalis  mahogany-brown,  reticulated — viewed 
from  front,  sub-obovate,  fore-third  deeply  cleft  beneath 
lamina ;  a  moderately  long,  orange-brown,  linear  apophysis 
curves  over  the  somewhat  pointed  base ;  most  observable 
appendages  beneath  bulb  are  two  strong,  black  close-lying, 
curbed,  spine-like  apophyses,  projecting  from  outer  margin  of 
concavity  transversely  across  bulb. 

Abdomen  sub-aplanate,  sides  rugose,  base  rounded  in  out- 
line ;  tapers  from  humeral  tubercles  to  posterior-third,  which 
is  constricted  to  rather  less  than  half  the  greater  breadth ; 
basal  margin  studded  with  a  series  of  six  small  tubercles, 
centre   pair  greenish-yellow,  much  the  largest,  visibly  more 
diiitant    from  humeral  tubercles  than   they  are  from  each 
other ;  humeral  tubercles  of  moderate  size,  obtusely  conical, 
opalescent,  streaked  with  lake  ;  upper  side  exhibits  a  remark- 
able pearl-like  spot ;  integument  developed  immediately  be- 
hind humeral  tubercles  into  sub-tubercular  elevations  not 
differing  very  essentially  either  in  form  or  colour  from  the 
former ;  projecting  from  second  quarter  of  dorsal  aspect  is  a 
large  backward  curved  process  resembling  the  horn  of  a 
rhinoceros — about  as  wide  at  base  as  long ;  length  equal  to 
more  than  one-fourth  of  abdomen  ;  orange-ochreous,  speckled 
with  red-brown,  apei  yellow;  posterior  side  exhibits  a  yellow, 
white-haired  medial  stripe,  bordered  with  a  dark  edge,  rising 
from  posterior  third  is  a  similar  but  much  smaller  process, 
flanked  by  two  pearl-like  spots ;  hind  tubercular  projectionis 
in  two  rows ;  laterals  longest,  somewhat  elongated ;  directed 
outwards,  lake-brown,  pale  median  streak ;  centre  tubercle 
much  the  smallest  of  the  row,  obtuse-conical,   tubercle  of 
second  row  pointed,  rather  wider  than  long,  fully  half  length 
of  laterals ;  two  centre  tubercles  yellow,  marked  with  red- 
lake;    ground  colour   blue-black;    the  pattern — ^which    re- 
sembles the  handsome  border  of  an  Oriental  shawl — is  of  an 
orange  colour  picked  out  with  lake,  clothed  with  golden  and 
silver  hairs ;  basal  cross-band  occupies  one-third  of  dorsum  ; 
fore-half  of  band  exhibits  a  series  of  circles  enclosing  blue 
spots,  separated  by  about  their  own  diameter ;  second  half 
represents   a  centrally  interrupted  band  of  somewhat  even 
width,  figured  with  blue  and  lake  sinuate  lines ;  design  on 
posterior   two-thirds  consists  of  a  series  of  intricate   lines 
enclosing  two  unfigured  sub-oval  patches,  which  flank  the 
larger  process. 

Two  male  specimens. 
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J*hilodroinu9  luteO'Vireseena,  «p.  hot. 

:F(em.— Geph.  th.,  long,  8*5;    broad,  8.      Abd.,  loag,   5; 
inroad,  8.    Legs,  1—2,  4,  3^16, 12*5,  11-5  mm. 

Cephalothorax  ochreons-yellow — probably  f  iDged  with  green ; 
"facial  space  ochraceous ;  rather  sparingly  f urn isbed  with  short, 
yellowish,  and  black  bairs ;  pars  cephalica  moderately  convex, 
-frontal  line  sensibly  ronnded ;  height  of  elffpeuB  eqnal  to 
three-fourth  diameter  of  a  fore-centre  eye ;  pars  tboracica 
broad-OTate,  moderately  convei ;  indentation  longiindiDfil ; 
normal  grooves  faint ;  profile  line  inclined  and  visibly  arched 
across  caput,  dips  to  thoracic  junction  at  an  angle  of  50  deg. 

Posterior  row  of  eyes  sensibly  procurved,  equi»di8tant— 
centrals  slightly  surpbss  laterals  in  size — posited  on  rather 
low,  fuscous  tubercles,  directed  somewhat  backwards ;  anterior 
-row  perceptibly  recurved;  centrals  fully  one-third  larger 
than  hind  pair,  closer  to  one  another— hcarcely  more  than  an 
eye's  breadth — than  they  are  to  the  latter  pair;  lateral  eyes 
placed  on  moderate,  dark  tubercular  eminences,  divided  ttom 
each  other  by  an  interval  nearly  equalling  their  diameter  and 
a  half;  fore-ejes  separated  from  anterior  centrals  by  scarcely 
their  radius. 

Falces  light  ochreous;  conical,  vertical,  base  projects  beyond 
plane  of  clypeus ;  space  exceeds  breadth  of  hind  row  of  eyes» 
length  equal  to  about  three-fourths  of  space. 

Maxillce  colour  of  cozs  ;  gradually  dilated,  roundedrstronglj 
'  convex,  moderately  inclined  towards  each  other. 

Labium  tinged  with  green ;  length  surpassed  by  breadth^ 
rounded. 

Siurntim  greenish-yellow ;  broad- cord  ate. 

Legi  ochraceou8,  green  tinge ;  patellary,  tibial,  and  metatarsal 
jcjints  have  lake  reflections  ;  metatarsi  and  tarsi  longitudinallv 
.  streaked  with  lake-brown ;  moderately  furnished  with  whitish 
and  black  bristle-like  hairs ;  slender  bristles  and  spines  on 
femoral,  tibial,  and  metatarsal  joints ;  tibial  spines  of  first 
pair  one-third  length  of  article.  Scopula  rather  sparse; 
daw-tuft  moderate.  Tarsal  claws — 1st  pair,  tolerably  stronff, 
about  20  somewhat  even  comb  teeth,  free  end  sharply  curved. 

PeUpi  paler  bhade  than  falces,  pars  cubitalis  tinged  with 
lake.     Palpal  claw  short,  well  curved  ;  5  teeth. 

Abdomen  elongate-oviform ;  yellowish  pea*green ;  dorsal 
streak,  evanescent  posteriorly,  moderately  wide,  defined  bv 
somewhat  faint  jellowish  flecks.     Hairs  sparse,  short,  whitisn 
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and  black.  On  TentnU  surface  da  a  conspicuous  paUdi  et 
black  hairs,  flanked  bv  spots  of  white,  visible  amongst  the 
hairs  is  the  wlva,  which  represents  a  simple  depressed  area 
oecupied  by  two  dark  favesd,  intersected  bj  a  )  (shaped  septum. 
Single  example. 

Fam.  EYCOSID^. 

Gen.  Lycosa,  Ltr. 

Lycosa  odbo^pilaia,  sp.  nor. 

lfa«.--Ceph.  th«,  long,  2*8;    wide,  1*8.    Abd.,  long,  8; 
wide;  1-7.    Legs,  4,1 — 2,  3=8,  6*5,  6mm. 

Cephalothorax  brown-pink,  yellowish  hue  round  margins* 
stretchiDg  across  thorax  are  two  broad,  fuscous  bands — outer 
border  sinuated,  the  deeper  fuscus  shade  encroaches  more  or 
less  over  sides  of  caput  and  ocular  area;  lateral  margin 
dark,  narrow. ;  hairs  white  and  oraDge-jellow,  dense,  patchj, 
short,  black,  and  erect  on  dorsal  line  ;  ovate,  lateral  margins 
of  caput  gradually  compressed  forwards  ;  pars  cephalica  apla- 
nate,  sides  abrupt,  squarely  truncated;  clypeus  in  depth 
scarcely  equals  interval  separating  fore-central  eyes ;  pars 
thoracica  elevated,  indentation  longitudinal ;  radial  striss 
ivell  defined ;  caput  grooves  shallow ;  profile  line  dips  abruptly 
posteriorly,  slopes  slightly  forwards  with  a  visible  curve  to 
second  row  of  eyes. 

Anterior  row  of  eyes  moderately  procurved ;  centre  pair 
exceeds  side  pair  by  nearly  one-third,  visibly  more  than  the 
diameter  of  an  eye  apart,  less  than  that  interval  from  laterals  ; 
eyes  of  second  row  greatly  surpass  in  size  that  of  first  line, 
interspace  not  equal  to  an  eye's  diameter  and  a  half ;  dorsal 
pair  more  than  one-half  as  large  as  the  latter  pair,  removed 
fully  one^fourth  further  from  each  other  than  they  are  from 
eyes  of  second  row. 

Falces  brownish-yellow,  second  half  clouded  with  dark 
olive-green  ;  sub-conical,  fore-third  divergent,  retreat  sensibly. 

Maxillm  moderately  enlarged  forwards,  sub-elliptical,  curve 
somewhat  over  labium,  which  is  about  as  wide  as  long  ; 
Tounded  ;  organs  light  yellowish-brown,  slightly  sUffused  with 
olive-green. 

Stumum  light  yellow-brown,  margins  stained  with  brown ; 
ovate. 

Legs  greenish  stone  colour,  passing  into  olive«brown  to- 
wards  extremities,  brown^pink  reflections  along  superior 
aspect;  three  ill-defined  olive-green  rings  on  femora,  tibi», 
and  metarsi ;  indications  of  annuli  on  patellary  joints ;  hairs 
erect,  blaok,  and  yellowish;  ifairly- well  armed  with  opines  on 
femoral,  tibial,  and  metatarsal  joints. 
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PaZpi  armed  with  black  bristles  and  white  hairs;  pars 
humeralis  greenish  stone  colour,  olive-brown  basal  and  apical 
rings ;  length  fully  equal  to  the  two  preceding  articles,   of 
even  breadth,  projects  two  long  bristle-like  spines  on  medial 
line ;  four  short  spines  form  a  transverse  group  on  fore-end  ; 
cubital  joint  ochraceous,  dusky  clouds ;  viewed  from  above, 
elliptical ;  pars  radialis  olive  hue,  clouded,  cup  shape,  quite 
one-third  shorter  than  former  article  ;  digital  joint  surpasses 
humeral  in  length  ;  lamina  creamy-ochreous,  figured  with  two 
interrupted,  brownish  cross  bars ;  hairs  fine,  sparse ;  ovate. 
Bulbous  genitalis  brown,  turgid  behind,  membraneous    in 
front,  margin  drawn  to  a  sharp  point  on  outer  side  ;  viewed 
from  beneath,  discloses  three  easily  perceptible  appenda^s 
projecting  from  within  ;  nearest  to  basal  end  is  a  eemi-trans- 
parent,  membraneous,  tapering  organ ;  immediately  beyond 
are  two  red-brown,  dark-bordered,  large,  sub-linear  apophyses 
of  about  equal  length  and  breadth  ;  first  and  inner  apophyses 
stretch  across  face  of  bulbous  to  anterior  third    of  clava, 
posterior  side  concave,  transversely  rugose,  margins  incurved, 
apex  truncated,  fore-angle  curved  upwards ;  hind-angle  pro- 
longed, bent  downwards  ;  outer  margin  produced  about  mid- 
way into  a  short,  pointed,   backward-curved  process  ;  front 
apophysis  crosses  hind  and  curves  back  on  posterior  side  of 
the  above-mentioned  process ;    somewhat    aplauate    above, 
convex  on  inferior  side,  apex  moderately  pointed. 

Abdomen  oblong-ovate ;  dull,  greenish,  gamboge  colour, 
moderately  spotted  and  streaked  with  olive-black ;  spots  on 

Eosterior  incline  resolved  into  somewhat  undetermined  arcuate 
nes ;  outline  of  folium  evanescent ;  latter  design  has  a 
deeper  tone  than  ground  colour,  sharply  constricted  at  pos- 
terior fourth ;  basal  half  exhibits  a  broad  triangular  mark, 
dappled  with  black-brown,  encloses  a  Hnear-lanceolate  figure, 
thickly  clothed  with  white  and  ochreous-yellow  hairs,  latter 
predominate  round  margin.  Abdomen  clothed  with  short, 
whitish  and  yellowish  hairs,  increaing  in  length  on  lateral 
margins. 

Fern, — Ceph.  th.,  long,  8 ;  broad,  2-1.  Abd.,  long,  3*1 ; 
broad,  21.    Legs,  4,  1—2,  3=10,  77,  6^7  mm. 

Cephahthorax  brown-pink;  thoracic  part  displays  two 
broad  brown  bands — outer  border  undulating,  encloses  a 
tapering  dorsal  mark  ;  ocular  area  and  sides  of  caput  clouded ; 
tolerably  well  clothed  with  white  and  ochreous-yellow  hairs, 
few  black,  bristle-like  hairs  on  caput ;  o^ate  moderately  com- 
pressed forwards;  facial  index  surpasses  lateral  by  on^ 
fourth ;  pars  cephalica  depressedly  convex ;  sides  abrupt ; 
height  of  clypeue  exceeds  interspace  between  fore-centre 
eyes ;  dorsal  aspect  of  thoracic  part  aplanate,  sides  somewhat 
steep;    groove    longitudinal;    radial    striee    tolerably    well 
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defined ;  contour  of  profile  rises  from  stalk  at  an  angle  of 
60deg.;  slopes  visibly  across  oodput ;  slightly  curred  between 
third  and  second  row  of  eyes. 

Anterior  row  of  eye8  procnnred;  median  pair  sensibly 
laj^er  than  laterals ;  one-uiird  further  from  each  other  than 
they  are  from  side-eyes — a  space  about  equal  to  their  own 
diameter;  eyes  of  second  row  tolerably  liurge,  rather  more 
tbEui  the  breadth  of  an  eye  firom  each  other;  dorsal  pair 
Tisibl  J  smaller  than  eyes  of  second  line,  remoyed  about  one- 
third  farther  from  one  another  than  they  are  from  latter  pair. 

JF'cdees  brownish-yellow,  two  fore-thirds  suffused  with  olive- 
brown;  conical,  inclined  sensibly  towards  mazUlffi;  base 
projects  moderately  beyond  plane  of  clypeus ;  length  slightly 
exceeds  their  space,  ana  nearly  equals  radial  and  digital  joints 
of  palpus  together. 

MaxUUa  brownish-yellow,  clouded,  pale  roimd  apex, 
moderately  dilated,  well  rounded,  curved  somewhat  towards 
each  other. 

Ijahium  shade  darker ;  about  as  broad  as  long,  sub-oyaL 

Siwmum  dull  brown-pink,  clouded  round  margins  with 
<^Te-brown;  ovate. 

liegt  light  brownish-yellow,  sensibly  tinged  with  olive- 
green  ;  annul!  olive-green,  more  or  less  interrupted,  not  well 
defined;  about  4,  2,  3,  8  rings  on  the  respective  joints; 
armature  does  not  differ  essentially  from  males. 

Tdlpi  and  legs  concolorous,  annulations  somewhat  broken, 
wide ;  two  on  humeral,  single  rings  on  three  followiDg  joints ; 
hairs  light ;  pars  humeralis  armed  with  five  strongish  spines 
on  superior  aspect,  three  shortest  arranged  in  a  transverse  line 
at  fore-end,  cubital  joint  rather  shorter  than  penultimate 
article,  projects  a  slender  bristle ;  radial  joint  visibly  shorter 
than  digital,  two  latter  joints  furnished  with  bristles. 

Abdomen  oblong-ovate ;  rather  thickly  clothed  with  dose- 
lying,  white  and  yellow-ochreous  hairs ;  more  sparingly  with 
erect  black ;  ground  colour  brownish-yellow,  tinge  of  olive- 
green;  fuscous  spots  and  marks,  more  specially  on  lateral 
borders  of  anterior  half ;  indications  of  cross  arcuate  lines  on 
posterior  incline;  fore-half  displays  an  oblong-lanceolate 
figure  thickly  covered  with  white  and  yellow-ochreous  hairs, 
latter  occur  chiefly  on  margin,  which  exhibits  three  pairs  of 
fuscous  dots ;  terminal  third  much  compressed  by  a  V-shaped 
dark-brown  mark.  CorpiM  tneZvoi  red-chestnut ;  plano-convex 
elevation,  transversely  wrinkled,  apex  truncated ;  margins  at 
base  prolonged  forwards  and  inwards  towards  eadh  other, 
convex,  apices  rounded,  glossy  brown;  orifice  of  corpus  closed 
by  a  large,  protruding,  creamy-brown,  tumid,  tongue-like 

I 


JM  OJSf  KEW  SPBOnUI  or  TASIUKIAJr  ARANKfi. 

8oape»  nearly  as  wide  as  long;  projecting  Terjr  peroeptibl]r 
bejond  lateral  elongated  maorginB. 

Lyeosaf estiva,  sp.  nov. 

Fern* — Ceph.  th.,  long,  3*8;  wide,  2*9.  Abd.,  long,  3*8; 
wide,  2*5.    tegs  4, 1,  2,  3=14*8, 10*5,  9*9,  9  mm. 

CephfoMharax  yellow-ocbreous ;   a  bright  red-lake    figure 

tapers  from  hind  row  of  eyes  to  limit  of  capnt,  lake  coloor 
encroaches  over  facial  space ;  thorado  part  displays  two  wide 
foscotiB  bands — tri^serate  on  outer  side,  currinff  from  base  to 
fore-end  of  caput ;  lateral  margins  lightly  penciUed  with  lake; 
hairs  white,  somewhat  sparse,  patchy  on  dorsal  line;  six 
strong  bristles  project  from  margm  of  clypeus ;  broad  oTate ; 
pars  cephalica  sub-quadrate,  sides  roundly  impressed,  ocular 
region  somewhat  elevated ;  clypens  in  depth  equal  to  rather 
more  than  one-half  of  space  occupied  by  anterior  row  of 
eyes ;  pars  thoracica  moderately  oonyex ;  groove  longitudinal ; 
radial  stris  fairly  well  defined ;  contour  of  profile  ascends  from 
thoracic  junction  at  an  angle  of  40  deg.,  slopes  slightly 
forwards,  dips  abruptly  from  verge  of  second  row  of  eyes. 

Eye$  on  black  spots ;  anterior  row  strongly  recurved ;  cen- 
trals about  twice  as  large  as  side-eyes  of  same  row — latter 
pair  broad-oval — more  distant  from  one  another  than  they 
are  from  laterals,  an  interval  visibly  less  than  their  radius ; 
eyes  of  second  row  sensibly  larger  than  fore-centrals,  divided 
by  a  space  equal  to  three-fourths  their  diameter,  less  than 
twice  that  interval  from  anterior  median  pair ;  dorsal  eyes 
do  not  differ  essentially  in  size  from  fore-centrals,  posited 
obliquely  on  rather  strong,  lake-black,  lateral  processes, 
interval  separating  them  nearly  equal  to  twice  the  space  that 
divides  them  from  eyes  of  second  line. 

Fcdces  ochreous-yellow,  traversed  by  a  wide,  olive-green, 
centre  band;  furnished  with  white  and  long  black  hairs; 
conical,  retreat  visibly,  stout ;  slightly  shorter  than  the  pars 
digitalis  of  palpus. 

MaxiUcB  straw  colour ;  breadth  surpassed  by  length ; 
superior  angle  rounded;  inferior,  obliquely  truncated;  in* 
dined  towaitls  one  another. 

Labium  shade  deeper  than  maxilla,  wider  than  long,  sub- 
circular,  abscinded. 

Stumum  ochreous-brown,  wide  brown  border ;  broad  oval ; 
fairly  well  clothed  with  white  hairs. 

Legs,  inferior  aspect  dark  stone  colour,  densely  clouded 
with  oUve-green ;  superior  surface  ochreous-yellow,  sharplv 
defined  from  lower;  two  first  pairs  suffused — above,  with 
lake ;  thighs  of  third  pair  somewhat  spotted,  of  f oiuth  suf- 
fused with  lake ;  patellary  joints  streaked ;  tibise,  metatarsi 
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and  tarsi  spotted ;  hain  white  and  yellow,  fine,  erect,  black, 
^arae;  aboat  6  black  spines  project  from  femora;  tibial 
joints  of  first  and  second  legs  have  2,  2,  2  beneath ;  metatarsi 
2 ;  spine  armature  of  hind  pairs  more  numerous  and  irregular. 

PeUpi  dull  gamboge  colour,  marked  with  olive-green  and 
lake  spots  or  broken  annuli ;  hairs  whitish,  sparse ;  black, 
bristle-like  spines  on  all  joints ;  pars  humeralis  of  eyen  width ; 
cubital  joint  sub-campanulate ;  radial  shorter  and  stouter 
tiban  digital. 

Abdomen  oyiform ;  hairs  white,  tolerably  thick,  erect,  black, ' 
Bj^ree ;  gamboge  colour,  brownish  tone  obtains  on  posterior 
incline ;  sparingly  spotted  with  reddish  dots ;  medial  figure 
broad,  gradually  dilated  from  base,  abruptly  truncated,  uni« 
crenate  at  termination  of  second  third ;  encroaches  into 
second  half  of  dorsum ;  of  a  soft  fuscous  black,  laterally 
bordered  by  a  dense,  narrow  fringe  of  whitish-yellow  hairs ; 
indications  of  brownish,  lon^tudinal  streaks  on  hind  slope ; 
lateral  margins  exhibit  two  dusky  longitudinal  stripes; 
Tentral  region  bounded  by  brown  dots  ;  spinners  brown-pink. 
Vulva  normal  shade,  represents  a  simple  longitudinal  eieya- 
tion,  bounded  below  the  genital  aperture  by  a  moderately 
developed,  transyerse  ridge. 

Single  example. 

Fam.— ATTID^. 
Gten. — Plbxifpus,  C.  Koch. 

PlexippuB  validuSf  sp.  nov. 

Mas. — Ceph.  th.,  long,  5  ;  broad,  4 ;  height,  2*2.  Abd., 
long,  4*5 ;  broad,  4.     Legs,  1, 4,  2,  8=18,  11*4,  11,  10*8  mm. 

Cephahthorax  lake-brown,  densely  suffused  with  black; 
hairs  sparse,  black,  orange-red,  and  white,  two  latter  fine, 
not  very  perceptible ;  iredies  orange ;  clypeus  fringe  yellowishl 
sparse ;  rugulose ;  pars  cephalica  plane,  limited  by  a  toler- 
ably deep  transyerse  indentation,  sides  rather  abrupt ;  depth. 
of  clypeus  about  equal  to  interyal  separating  anterior  centre 
eyes ;  pars  thoracica  moderately  dilated,  one- third  longer  than 
cephalic  part. 

Anterior  row  of  eyes  moderately  recuryed,  laterals  fully 
one-third  size  of  centrals,  remoyed  from  them  by  an  interyal 
scarcely  equalling  their  own  diameter;  median  pair  about 
half  that  distance  apart ;  eyes  of  second  row  yisibly  closer  to 
fore  laterals ;  dorsal  eyes  rather  smaller  than  laterals, 
equidistant  from  a  row  shorter  than  cephalothorax  at  that 
place,  square  of  ocular  area  one-third  wider  than  long. 

Falce»  blackish-lake;  transyersely  rugose;  yertioal,  flatly 
conyex,  of  somewhat  eyen  breadth,  divided  by  a  rather  wide 
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obovate  space ;  extremity  of  f alces  somewhat  sqnaielj  tron- 
cated,  anterior  fourth — inner  side  drawn  oat  into  an  obtuse, 
sharply  upturned,  flattish  process,  whose  apex  is  twisted 
forwara,  project  two  black  tooth-like  sub-processes;  inner 
TOW  of  teeth  long,  close  together,  stouter  wan  outer ;  latter 
project  from  a  strong  subquadrate  process,  broader  than 
long;  centre  tooth  longest  and  stoutest. 

MooUUb  lake-chocolate,  fading  into  a  brownish  tone  at 
angles;  anterior  half  sharply  dilated—- especially  superior 
angle ;  rounded,  slightly  inclmed  towards  each  other. 

Labium  conical,  more  than  half  length  of  maxillss,  coloun^ 
tion  similar. 

Stumum  brownish-yellow,  approximating  to  oliye-green; 
hairs  whitish ;  OTate. 

LegSf  femoral  joints  fuscous-lake ;  patellsB  and  tibiso  of  I. — 
n.  lighter  shade ;  metatarsi  orange-lake,  white  basal  and  dis- 
tal annulations  of  a  deeper  tone ;  patellary  and  tibial  joints  of 
HL-IY.  legs  have  a  more  yellowish  shade  than  the  fore  pairs, 
indications  of  rings  on  tibiso ;  metatarsi  and  tarsi  brownish* 
7ellow,dark  annulations  on  former  articles.  White  hairs  short, 
sparse ;  black,  numerous,  long ;  fairly-well  armed  with  spines. 
Legs  stout  I.-n.,  III.-IY.  of  aboat  equal  strength ;  patella 
and  tibia  of  first  leg  cylindrical,  slightly  surpass  cepho- 
lothorax  in  length,  latter  article  one-six^  longer  than  former ; 
metatarsus  and  tarsas  just  exceed  tibia. 

PcUpi  and  legs  concolorous ;  well  armed  with  long,  pale 
yellow  and  black  hairs ;  first  part  of  the  pars  humeraUs  com- 
pressed, second  half  gradually  incrassated  in  length,  exceeds 
by  one-fourth  cubital  and  radial  joints  together;  pars 
cubitalis,  viewed  from  above,  sab-quadrate,  radicd  joint  some- 
what shorter  and  narrower  than  latter  article,  obliquely 
tnmcated  beneath,  outer  margin  prolonged  forwards  into  a 
into  a  black  spine-like  down-curved  process,  equal  to  half 
length  of  joint ;  pars  digitalis  equals  humeral  joint  in  length ; 
lamina  elongate-ovato,  convex,  well  haired ;  Konital  bulb 
yeUowish-brown,  clouded  with  olive-brown,  well  developed, 
conical,  apex  projects  backwards  into  cavity  beneath  radial 
joint ;  base  truncated,  of  a  creamy-brown  colour,  encircled  by 
a  black,  corneous,  spine-like  costs,  broad  on  inner  side  ;  con- 
cave, centre  elevation  deeply  incised. 

Abdomen  ovate;  dorsal  region  grayish-fulvous,  pattern 
without  any  very  determinate  limite ;  more  thickly,  but  less 
brightly  haired  than  female. 

Mat.  max.  length,  10*5 ;  min.  8.  Fern.  max.  length,  9*8 ; 
min.  8  mm. 

Fem, — Ceph.  th.,  long,  4 ;  wide,  3.  (Abd.,  long,  5*2 ;  wide 
3-8.    Legs,  4,  3, 1—2=9,  8,7*5  mm. 
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Gephdkihorax  deep  lake,  paasing  into  lake-black  on  borderer 
of  eje  area  arid  sided.  Hairs  long,  black,  orange-ted  and 
wkite ;  former  inoBtl7  on  fore-part  of  caput ;  dypens  fringe 
Bom^what  sparse,  whitish,  ffleyated,  cephalic  part  plane, 
xndin^,  limited  by  a  yery  perceptible  transyerse  depression ; 
dypeus  in  height  scarcelj  eqn^  to  tadius  of  a  lateral  eye ; 
thoracic  part  only  moderately  dilated,  sides  rather  abrupt ; 
Bcarcelj  one-third  longer  than  oephaJic  part;  dips  at  an 
angle  of  40deg.  to  stalk. 

Byes  do  not  differ  essentially  from  males,  except  that  in  the 
first  row  they  are  comparatiyely  and  actually  rather  closer  to 
each  other. 

Fakes  lake-brown ;  few  white  hairs ;  transyersely  rugulose ; 
of  somewhat  eyen  breadth,  project  forwards  at  base,  yertical ; 
in  length  equal  interspace  between  lateral  eyes. 

MamUa  chocolate-brown,  inferior  angle  pale,  few  black 
hairs  $  dilated  somewhat  rapidly  at  second  half,  rounded. 

Labium  three-fourths  length  of  maxille,  similar  colour, 
conicaL 

Stwmvm  light  fulyous ;  hairs  sparse ;  oyate. 

Legs  yellow-brown — first  pair  somewhat  suffused  with 
lake— three  oliye-brown  ahnuli  on  femora,  basal  ring  narrow, 
central  and  apical  broad ;  indications  of  rings  on  patellary 
joints,  tibifiD,  basal,  and  pre-apical  annulations;  metatarsi 
haTe  basal  and  distsJ.  Patella  and  tibia  of  first  leg  equal  in 
length,  together  one-fourth  longer  than  metatarsus  and  tarsus. 
FemoTBl  and  patellary  joints  armed  with  short,  black  spines; 
tibisB  of  L — n.  haye  2,  2  beneath  second  half,  1  side  spine ; 
metatarsi  4,  4  at  each  extremity;  tibi®  of  III.— lY.  about 
4  spines  towards  fore-end  ;  metatarsal  joints  4  at  base. 
Tarsal  claws— 1st  pair,  long,  somewhat  depressed  in  centre, 
free  end  well  curyed ;  outer  claw  12  or  more  tolerably  stout 
teeth ;  inner  about  80  fine,  dose  teeth  $  claw-tuft  dense,  rather 
longer  than  claw. 

Palpi  colour  and  annature  of  legs. 

Abdomen  oyate — somewhat  more  pointed  than  male — ^base 
squarely  truncated ;  most  of  dorsal  aspect  occupied  by  a  ^ale, 
brownish  fawn-coloured,  crenate,  lanceolate  figure,  stained 
with  blue-black ;  median  band  extends  from  anus  to  anterior 
fourth,  represents  a  series  of  about  fiye  brown  cheyrons,  of 
irregular  form,  apices  directed  forwards,  terminates  with  a 
trapezoidal  mark.  Hairs,  coarse  black,  white,  and  orange- 
red!,  two  latter  tolerably  thick,  growing  chiefly  in  angular 
lines  on  dorsum ;  somewhat  sparse  on  lateral  margins,  which 
are  light  brown,  shading  rapidly  into  black-brown  about 
border  of  folium*    Yulya  hrowniish-amber  colour;  slightly 
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elevated,  oval;  area  occapied  bj  in?olate,  conrex  oostee, 
enclosing  shallow,  reddish  foyesB,  intersected  by  a  rather 
narrow  septum ;  costss  dilated  on  superior  side  of  corpus. 

Two  males  and  four  females  of  this  fine  species  were  con- 
tained in  Mr.  Alex,  MortofCn  second  collection ;  thej  varied 
somewhat  in  density  of  coloration,  and  in  clearness  of  outline 
of  the  specific  pattern.  Darkest  male  and  lightest  female 
describea. 


NOTES  ON  THE  USE  OF  THE  SQUARE-SET  SYS- 
TEM  OF  TIMBEBINa  IN  MINES  AT  ZEEHAN 
AND  DUNDAS. 

Illustrated  by  a  Model  Si^UABS  Set. 
By  a.  J.  Taylob,  F.L.S.,  F.B.G.S. 


ELGIN  MAHBLES. 
By  MoNTAauB  Rhys-Jones,  C.E. 


NOTES  ON  SOME  TA8MANIAN  INSECTS. 
By  a.  Mobtoh,  F.L.S. 
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SHE    OUaLATE    OF   EAfiTBBN    TASMANIA    INDI- 
CATED BY  ITS  LICHEN  iPLOEA. 

JBt  .Ekv.  J.  E.  M.  WUiSOw,  Kbw,  Victqi^ia,  Cob.  Mbh* 

£oT.  Soc,  Tasmania. 

Dttring  a  yisit  o£  five  .weeks  to  Taamania,  in  Februar/  anrd 

March,  1891,  while  exploring  for  liohens  in  the  neighJbour- 

Jftoods  of  Launaeston,  Mount  Arthur,  Ulver&tone,  Hobart, 

'Moumt  'WeUmgtor  tiie  Huon  Bi?er,  and  St.  Mary's  Pass,  I 

waa  struck  with  the  general  and  unexpected  poyertj  of  the 

Jichea  flora,  and,  on  looking  about  for  the  cause  of  this,  I 

AOted  the  eTident  frequency  of  bush  £res,  which  are  the  most 

4eatiuctiTe  eoemies  of  lichen  growth.    This,  however,  did 

aot  wholly  explain  the  matter,  for,  even  where  the  plants 

might  be  expected  to  recover  from  the  action  of  the  fire,  their 

Titalitj  seemed  to  be  checked  by  the  dryness  of  the  chmate. 

This  was.a  discov^y  surprising  to  a  Victorian,  who  had  been 

accustomed  to  consider  the  climate  of  Tasmania  a  humid  one. 

An    eubmination    of    meteorological    authorities,   however, 

•showed  that  in  the  eaatem  portion  of  the  island  the  rainfall 

is  not  only  less  than  it  is  in  the  western,  but  less  than  it  is  in 

<  Yictoria.    In  the  west  and  the  highlands  of  Tasmania  75in.  of 

.  Tain  have  been  registered  in  one  year,  and  the  average  of  the 

dvhole  island  is  said  to  be  35in.;  but  the  annual  rainfall  at 

Hobart  is  only  21'52in. 

These  adverse  influences  of    fire  and  drought  doubtless 
.  v«aet  on  one  another,  the  fires  thinning  the  forests  and  under- 
growth, and  thus  lessening  the  rainfall,  and  the  lack  of  rain 
exposing  the  country  to  the  ravages  of  fire. 

.These  influences,  however,  ai«  considerably  modified  in  the 
^awtern  part  of  Tasmania  by  the  altitude  of  the  mountains 
itmd  by  the  ocean  currents  along  the  coast,  both  of  whidii 
have  a  gnaftt  effect  upon  the  geographical  distribution  of 
Jicbens. 

Whon  I  visited  Tasnaania .  I  wii«  anxious  to  test  a  iheoiy 
which  I  entertained  with  rega;rd  to  the  diatribution  ,of  lichens 
in  Ansti'alia.  This  theory  was  that  the  warm  current  from 
the  tropical  Pacific  Ocean,  passing  down  the  east  coast  of 
Australia,  carries  southward  the  spores  of  tropical  lichens 
and  the  conditioos  favourable  to  their  giowth,  until  it  is  met 
by  the  cold  south-west  seas  and  winds  which  greet  the 
traveller  when  doubling  Wilson's  Promontory  from  the  east. 
Nautical  obseiTations  have  determined  the  trend  of  this 
coastal  current,  and  traced  it  fi-om  the  tropics  southward 
beyond  Australia  and  along  the  eastern  coast  of  TasTnania. 


132  THB  CLIMATE  OF  EASTERN  TASMANIA,  ETa 

Njlander  tells  us  (Syn.  Meth.,  p.  69)  that  the  tropical  ssone 
is  specially  characterised  by  its  epiphjUous  lichens,  notablj 
bj  the  genus  Slrigtda,  and,  among  corticole  lichens,  by  the 
numerous  species^of  Thelotrema,  Graphit,  Chiodecton^  OlyphU, 
Trypetheliunif  and  Porina. 

I^ese  genera,  which  are  alHed  to  the  Ascomycetes  among 
the  Fungi,  are  largely  represented  in  Queensland^  on  the 
eastern  or  seaward  side  of  the  coastal  ranges.  All  of  them, 
except  the  Porina,  appear  along  the  coast  of  New  South 
Wales,  but  are  less  numerous  there,  both  specifically  and 
individually.  In  Yictoria  neither  Singula  nor  Porimt  have 
been  found  unless  in  a  yery  undeveloped  state;  and  the 
other  genera  have  &r  fewer  representatives  than  in  the  more 
northern  colonies.  They  are  most  frequent  in  the  eastern 
part  of  Yictoria.  I  discovered  many  species  of  Qraphis  and 
Thelotrema  and  several  Chiodecta  on  the  seaward  slope  of  the 
dividing  range  to  the. east  of  Melbourne,  and  especially  on  the 
Oippslajid  coast,  and  one  Olyphit  and  one  Trifpethelium  at 
the  Lakes  Entrance  in  Gippsland. 

It  remained  to  be  seen  whether  or  not  my  theory  would  be 
supported  by  lichenological  explorations  in  Eastern  and 
North-eastern  Tasmania.  I  had  opportunity  to  test  it  on  Mt. 
Arthur  and  in  St.  Mary's  Pass.  And  I  found  some  of  the 
same  Graphidea  and  Chiodecta  and  even  a  Trypethelium,  which 
I  had  collected  near  Sydney  and  at  the  Lakes  Entrance  in 
Victoria.  Two  or  three  species  of  Chiodecta  1  found,  not 
only  on  Mt.  Arthur,  but  even  as  far  south  as  Mt.  Wellington. 
The  genus  Trypethelium  is  especially  tropical  or  sub-tropicaL 
And  the  presence  of  one  of  this  genus  in  St.  Mary's  Pass 
testifies  to  the  geniality  of  the  climate  in  Eastern  Tasmania. 

As  in  Yictoria,  so  in  the  more  southern  colony,  the  warm 
current  down  the  east  coast  of  Australia  brings  southward 
conditions  favourable  to  the  growth  of  sub-tropical  lichens. 

These  facts,  I  think,  suggest  to  the  medical  faculty  what, 
probably,  their  experience  has  already  proved,  that  the  climate 
of  East  Gippsland,  and  the  eastern  coast  of  Tasmania  must 
be  pre-eminently  beneficial  to  invalids.  Lichenological  ob- 
servations indicate  that  both  of  these  places  are  favoured  by 
a  much  milder  winter,  as  well  as  a  cooler  sununer,  than  the 
other  parts  of  their  respective  colonies. 
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TASMANIAK  LICHENS. 

By  Ebv.  F.  R.  M.  Wilson. 

Pabt  I. 

There  is  no  class  of  plants  which  ordinary  people  know  or 
notice  so  little  as  lichens.     Yet  this  does  not  arise  from  their 
rarity  or  the  sparseness  of  their  distribution,  for  they  grow 
almost  eyerywhere  on  the  globe,  especially  in  the  temperate 
and  polar  zones ;  and  some  species  are  very  numerous.     For 
example,  the  ''  reindeer  moss/'  as  it  is  called,  while  it  is  found 
in  all  cool  climates,  grows  in  the  Arctic  regions  so  profusely 
that  the  individual  specimens  of  it  are  said  to  greatly  out- 
number those  of  any  other  species  of  plant  throughout  the 
world.     The   range  af  altitude   and  position   also    is   very 
extensive.     Some  species  are  found  on  Alpine  heights  inhere 
no   other  vegetation  exists ;  and  some  grow  on  the  seaside, 
between  high  and  low  water.     Some  thrive  on  hard  rocks 
exposed  to  the  noonday   sun  ;  and  some  delight  in  the  shade 
of  caves  and  forests.     The  substrata  on  which  they  grow  are 
various.     Sandy  earth,   clay  and  loam,  sandstone,  granitic, 
basaltic,  and  calcareous  rocks,  dead  wood,  the  bark  and  leaves 
of  trees,  mosses,  etc.,  even  dried  bones,  leather,  iron,  and  glass 
afford  them  foothold.     But  they   seem  to  absorb  very  Uttle 
nutriment  from  any  of  these  substrata ;  and  most  of  them 
indeed    liye    wholly  on  air  and   moisture.     The   two   great 
enemies    of    lichen  growth    are    lengthened    droughts    and 
frequent  bush  fires.     From  the   effects  of  the  latter  agency 
many  parts  of  Tasmania,  especially  in  the  eastern  half  of  the 
island,  have  been  much  denuded.     It  is  possible  that  in  the 
wilder  and  moister  west  there  may  be  fuller  scope  for  the 
adyenturous  lichenologist.     There  may  be  species  found  there 
which  do  not  grow  in   the  eastern  parts ;  and  the  converse 
will  doubtless  be  found  true. 

1.  The  Collection  of  Lichens  is  very  simple.  They  are 
removed  by  a  sharp  knife  from  the  bark  of  trees,  or  with  the 
bark  and  a  piece  of  the  wood,  or  by  a  small  cold  chisel  irom 
dead  wood  and  rocks  ;  and  they  need  merely  to  be  wrapped 
in  soft  paper— old  newspapers  will  do — and  carried  home 
with  just  sufficient  care  to  preyent  their  being  bruised  or 
rubbed  Their  preseryation  is  also  simple.  Few  of  them 
need  any  preparation  if  they  are  collected  in  a  proper  state, 
neither  wet  nor  too  dry.  They  can  be  glued  down,  as  they 
are,  on  to  a  slip  of  paper,  on  which  the  date  and  place  of 
collectiou  should  bo  noted,  with  the  name  of  the  collector. 
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2.  The  Ezamikation  of  Lichens  is  a  soinewliat  mor& 
difficult  matter.  Althoogh  their  anatomical  parts  are  few,  and 
their  yarious  organs  comparatively  simple,  these  are  often  so 
minute  as  to  require  the  use  of  a  microscope  with  a 
good  quarter-inch  objectiye.  The  apothecium  or  fruit 
is  of  yarious  foms,  but  inyariably  contains  theco 
or  bags  which  hold  the  spores.  The  usual  number 
of  spores  in  each  theca  is  eight.  When  large  they  are 
reduced  even  to  one,  and  sometimes  they  are  very  minute 
«nd  numei-ous.  The  spermagoncs  are  small  nudei  form 
organs,  containing  and  ejecting  the  fpermaiiay  which  axe 
Tery  minute,  and  are  supposed  to  fructify  the  apotbecia. 
The  ihaU%i8j  or  yegetative  pai*t  of  the  plant,  is  either  cioista- 
ceous  or  foliaceous.  The  latter  is  the  typical  form,  and  ia 
generally  composed  of  thi*ee  strata — coi'tical,  gonidial,  and 
medullary—  of  which  the  gonidial  is  specially  characteristic. 

3.  How  TO  Know  a  Lichen. — K  it  is  desired  to  Imow 
whether  a  plant  is  a  lichen  or  not,  cut  off  a  minute  portion  of 
the  thallus  and  lay  it  on  a  glass  slip.  Moisten  it  with  a  drop 
or  two  of  water,  and  then  bruise  it  down  gently  with  a  pen- 
knife till  it  seems  all  melted  down ;  put  on  a  small  glass  coyer 
and  submit  it  to  the  microscope,  as  aboye.  If  it  be  a  lichen* 
there  will  be  found  small  greenish  or  yellowish  cells,  with 
transparent  walls,  called  gonidia,  or  bluish  cells  without  walls, 
called  gonimic  granules.  The  latter  are  sometimes  conglo- 
merated  in  sacs  of  yarious  sizes  and  sliapes,  or  concatenated 
like  a  necklace,  or  scattered  more  or  less  widely  through  the 
substance  of  the  plant.  It  will  be  well  to  try  seyeral  por- 
tions in  case  the  fii'st  examination  shows  none  of  these  cells. 
Some  lichens,  howeyer,  are  nothing  but  apothecia,  and  grow 
on  the  thallus  of  other  lichens.  The  class  to  which  these 
apothecia  belong  is  determioed  by  their  general  likeness  to  the 
apothecia  of  other  lichens. 

4.  Classification. — This  class  of  plants  finds  its  place 
between  the  algee  and  1he  fungi ;  many  obscure  plants  of  the 
lower  forms  being  with  difficulty  distinguished  from  aJge^ 
and  many  species  haying  so  strong  an  affinity  to  fungi  that 
it  has  often  be Jn  a  question  whether  they  do  not  belong  to 
that  class. 

The  family  which  bears  the  closest  affinity  to  the  algsd  is 
that  of  the  GoLLEMACEiE,  so  called  from  their  gelatinous  ^k 
pearance  (Greek  colle,  glue)  when  moistened.  Some  of  thes^, 
indeed,  which  grow  on  maritime  rocks  and  are  washed  daily 
by  the  tide  are  yery  readily  mistaken  for  algso. 

Closely  connected  with  this  family  are  the  remarkable 
Mybiangiace^  (Greek  myrioa,  many,  angion,  yessel)  of  which 
there  are  only  two  or  three  species  known. 
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The  family  of  Lichewac^b,  or  lichens  properly  ao  called, 

iocludiMr  all  the  other  species,  aiid  is  dirided  into  six  series. 
The  EtTCONiODBi,  or  dust j  fruited  series  (Greek  cpi,  upon,, 

conia;  diist)  are  readilv  distinguished  ftom  all  the  other 

finnilieB  by  the  pulverulent  spores  on  the  surface  of  the 

apoihedum. 

Tbe  Cladoi>bt,  or  shoot-ltke  series  (Q-reek  dados,  a  shoot). 

hmvB  peculiarly  fungoid-  apothecia  growiDg  mostly  on  the 

Bvaaimit  ot  podkia,  or  stems  rising  from  a  foliaceous  thallus. 
VThe  BamaIiOdkc,  or  branch-like  series   (Latin  ramale,  a 

branch)  have  apothecia  with  a  tballine  margin,  which  grow^ 

on  a  generally  pendulous  thallus. 

The  PHTiiLODBi,  or  leaf -like  series  {Qtreok  phyiion,  a  leaf) 

have  tiieir  thalluB  depressed  to  the  substratum,  and  lobed. 
The  PLACODEiy.or  plate-like  series  (Greek  plax^  a  plate)* 

bave  a  crustaceous  thallus, 

The  Ptbbhobbi,  or  nut-like  series  (Greek  pyren,  a  nut)  are 
marked  by  the  fructification  being  in  closed  receptacles. 

5'.  Tasmanian  Li<7HBNOLoaT. — ^The  lichens  of  Tasmania 
have  had  more  attention  paid  to  them  than  those  of  Australia. 
As  far  back  as  1 802,  Mr.  Robert  Brown,  who  accompanied- 
Plinders  on  his  voyage  round  Australia,  collected  and  named 
a  number  of  lichens,  which  have  been  examined  in  the  light, 
o£    more    modern   knowledge    and  re-named  by  ij^ey.  Mn, 
Cxombie  in  a  paper  given  to  the  Linnsean  Society  of  London 
(Joum.  Linn.  Soc.,vol.  17  pp.  390-401).    Of  these  50  are  from 
Tasmania, 

In  1S39-1843,  Mr.  Joseph  D.  Hooker  accompanied  Sir 
J!axnes  Claa*k  Eoss  in  a  voyage  of  discovery  to  the  Antarctic 
regions,  in  Her  Majesty's  ships  the  Erebus  and  Terror,  Mr. 
Hooker  was  assistant  surgeon  of  the  ErehvLS  and  naturalist  of 
the  expedition.  Among  other  places  visited  was  Tasmania. 
There  they  found  several  zealous  botanist's,  who  had  beea 
inspired  by  a  Mr.  Bobert  Lawrence,  and  who  assisted  Hookeip 
ib  making  a  botanical  collection  in  the  island.  On  returning 
to  England,  Hooker  drew  up  and  published  in  1647,  under 
authority  of  the  Lord  Commissioners  of  the  Admiralty,  an 
Bfccount  of  the  botany  of  the  voyage.  The  third  and  fourth 
Illumes  Qontain  the  Flora  Tasmanise,  in  which  Be  v.  J.  C. 
Babiogton  and  Mr.  Mitten  describe  the  lichenB,  Mr.  Mitten 
undertaking  the  crustaceous  kinds.  They  enumerate  92  in. 
all,  two  of  them  bting  described  as  new.  The  names  of  the 
collectors-  are  given:  Hooker,  Lawrence^  Eonald  C.  Qunn, 
Charles  Stuart,  employed  by  Mr.  Guno,  William  Archer,  of 
Cheshunt,  Dr.  MiUigaOy  of  Hobarton,  Dr.  Scott,  and  A.  01d*i 
field.  After  Hooker's  return  to  England  the  lichens  sent  to 
liim  were  submitted  to  Mr.  Thomas  Taylor,  and  his  determina- 
tions were  published  in  the  London  Journal  of  Botany,  1844»^ 
1847. 
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A  number  of  Rpecimens  were  collected  sabsequentlj  hj 
Charles  Stuart  for  Dr.  Ferdinaod  Mueller,  of  Melbourne,  now 
Baron  Yon  Mueller,  and  were  transmitted  bj  bim  to  Dr. 
fiampe,  of  G-ermanj,  in  1850,  who  published  the  names  and 
descriptions  of  34  in  Schleehtendal's  Linnsea  for  1852,  p.  709» 
etc.,  under  the  title  of  Plant®  Muellerianse.  Another  small 
collection  was  forwarded  long  after  bj  Dr.  Mueller  to  Dr. 
Krempelhuber,  of  Germany,  who  published  his  determina- 
tions of  37  species  in  Den  Yerhandlungen  des  Kaiserlich- 
Koniglichen  Zoologisch-botanischen  Gkssellschafft  in  Wien, 
1880,  p.  329,  etc.  These  last  have  been  revised  by  Prof.  Jean 
Miiller,  of  Geneva,  in  the  Ratisbon  Flora,  1887,  No.  8. 

The  lichens  determined  by  Hampe  and  Krempelhuber  are 
enumerated  in  the  supplements  to  the  11th  volume  of  the 
Fragmenta  Phjtographise  Australiensis. 

Dr.  William  Njlander,  in  his  synopsis  Methodica  Lichenum» 
1858-1860,  describes  several  Tasmanian  lichens  not  men- 
tioned b?  others. 

Twenty-two  species,  determined  by  Prof.  J.  Miiller,  are 
enumerated  by  Baron  Yon  Miieller  in  the  Yictorian  Natu- 
ralist, October,  1887,  p.  89. 

6.  Hebbabia  07  Tasmanian  Lichens  are  not  deposited, 
so  far  as  1  am  aware,  in  any  public  institution  in  the  colony 
to  which  students  could  refer.  I  believe  that  Brown's 
collection  is  in  the  British  Museum,  Hooker's  in  the  Kew 
Museum,  in  England,  Nylander's  in  the  Paris  Museum, 
Hampe's  among  his  Lichenes  Exsiccati,  and  Krempelhuber's 
in  his  herbarium  at  Blankenberg.  A  few  Tasmanian 
specimens  will  be  found  also  in  the  Botanical  Museum  in 
Melbourne, 

There  are  several  collections  in  private  hands.  Mr. 
Augustus  Simson,  of  Launceston,  and  Mr.  W.  A.  Weymouth, 
of  Hobart,  to  both  of  whom  I  was  kindly  introduced  by  Mr. 
A.  Morton,  Sec.  R.S.,  T.,  have  made  collections  of  Tasmanian 
lichens,  and  generously  allowed  me  to  select  any  specimens 
from  their  herbaria^  Mr.  R.  A.  Bastow,  formerly  of  Hobart, 
now  of  Melbourne,  made  a  considerable  collection  with  the 
intention  of  following  up  his  able  descriptions  of  the  Mosses 
amd  Hepaticas  of  Tasmania  in  the  Proceedings  of  the  Boyal 
Society  of  Tasmania,  by  describing  the  lichens  of  the  island. 
It  is  to  be  regretted  that  he  is  unable  to  continue  his  valuable 
work.  In  a  most  generous  manner  he  handed  over  to  me  his 
whole  collection,  that  1  might  make  such  use  of  it  as  I  thought 
fit.  And  having  myself  made  a  large  collection  during  a  late 
visit  to  Tasmania,  I  possess  a  somewhat  extensive  herbarium 
of  Tasmanian  lichens.  I  have  consulted  the  lichen  herbarium 
in  the  Botanical  Museum  in  Melbourne  as  well  as  my  own  in 
the  drawing  up  of  this  paper,  and  also  the  literature  specified. 
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abo^e.    For  tlie  naming  of  Messrs.  Simeon's,  Bastow's,  and 
Weymouth's  specimens  I  alone  am  responsible. 

7.   GBOGSAPHicAii  DisTBiBUTiON.—In  Rev.  Mr.  Crombie's 

paper  are  recorded  many  of  the  places  where  Brown  collected 

Mb   various  specimens.     These  places  are  scattered  over  the 

colonies  of  Tasmania,  Victoria,  South  Australia,  New  South 

Wales,  and  Queensland.    But  these  divisions  were  not  known 

to  Crown,  and  are  not  noted  bj  Crombie.     There  has  been 

Boxne  difficulty  in  determining  the  spots.     For  example,  I'able 

Mountain  was  found  to  be  the  name  of  what  is  now  Moimt 

Wellington   in  Tasmania,   and  is  not  to  be  confused  with 

Table  Mount  near  Lake  Sorell.     Derwent  Eiver  and  Eisdon 

Cove  were  of  course  readily  recognised.     Anna  Maria  River 

was  with  some  difficulty  decided  to  be  a  small  stream  running 

down  to  D'Entrecasteaux  Channel  in  Tasmania.     On   the 

other  hand,  Grose  River  was  found  in  Flinders  chart  of  New 

South  Wales  as  a  tributary  of  the  Hawkesbury.     Crombie 

seems,  however,  to  have  considered  it  a  Tasmanian  stream, 

for  one  of  the  lichens  found  by  Brown    at  Grose  River  is 

named   by   Crombie  Ephehe  Tasmanica.     Kingstown  has  not 

been  included  in  Tasmania,  though  there  is  a  place  on  the 

I>erwent  called  Kingston,  because  the  lichen   said  to  have 

been  found  there,  Phyttcia  pida,  is  a  tropical  plant,  not  f oimd, 

I  believe,  either  in  Tasmania  or  in  Yictoria.     The  Kingstown 

mentioned  by  Brown  may  probably  be  an  island  ofE  the  coast 

of  Western  Australia,  32deg.  S.,  llSSOdeg.  E. 

Hooker,  in  his  Flora  Tasmanica,  mentions  as  habitats  of 
lichens  "The  Springs"  on  Mount  Wellington,  Cheshunt, 
Eek,  at  Launoeston,  Macquarie  Plains,  Richmond,  Back 
Kver,  and  Southport.  The  other  publications  do  not  specify 
the  habitats.  Mr.  Simson  collected  on  the  Blue  Tier,  Mr. 
Weymouth  and  friends,  and  Mr.  BHstow  and  friends  collected 
m  Maria  Island  and  Tasman  Peninsula,  on  Mount  Welling- 
ton and  about  Hobart,  at  the  Gordon  River,  and  in  the  neigh- 
bourhood of  Southport ;  and  myself  about  Launceston,  Mount 
Arthur,  Hobart,  Mount  Wellington,  St.  Mary's  Pass,  the 
Huon  River,  and  Ulverstone. 

Class  of  Lichens. 

ThalluB  containing  gonidia  or  granula  gonima  variously 
disposed,  and  also  very  often  crystals  of  oxalate  of  lime  in  the 
crutaceous  species.  Fructification  consisting  of  apothecia, 
containing  spores  in  tbecsa.  Spermatia  in  nucleated  con- 
ceptacles — spermagones — distinct  from  the  apothecia. 

The  families  and  their  principal  divisions  are  founded  on 
the  diversities  of  the  thallus,  and  sometimes  on  those  of  the 
apothecia,  and  even  of  the  spermagones. 
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Family  1.  Oollsmac&s. 

Tballas  usaailydark  in  colour,  bUck,  brown,  or  olite,  flomck 
times  ashy  or  bluish,  various  in  form,  gelatinous  in  substanoe, 
^hdosing  graaula  gonima,  whieh  are  yarionslj  arranpfed-^ 
moniliform,  or  enclosed  in  sacs,  or  dispersed.  Apothecia* 
itBtially  nlfescent  or  pale,  s^dom  black,  generally  leca&orim 
G^  biaiorine,  rarelj  endocarpoid. 

Q-BKUS  1.  Ephebs*      Fr.  Bom,  Nyl. 

Thallus  minute,  filifoim,  branched.  Granula  gonima  largd» 
^b-trunsyerselj  arranged  in  heaps;  2,  4,  or  more  together: 
Apothecia  endocaq>oid  in  thickened  portions  of  the  Ihallus^ 
spores  8,  colourless. 

Specie*  1,  Jff.  puheMcens,  Fi*.,  blackish-brown,  sleoder,  cnspi- 
tose,  enl^LDgled,  branched,  slightly  iiigulose.  Spores  linearl- 
oblong  or  subfusiform,  1  septate. 

Habitat  on  sub-alpine  rocks.    Mount  Wellington. 

2.  LlOHIHA.      Ag. 

Granula  gonima  cserulescent.  Apothecia  t^nnilial  in  globossT 
lAiftlUoe  receptacles^  lecanoriue,  sub^pyrenoid.  Spores  ellip^ 
S6id,  sample. 

1.  Xr.  conftnis,  Ach.,  fuscous  bla(*k,  densely  cssspitose,  0mall»* 
oylindiical,  not  compressed. 

Hab.  on  maritime  rocks  between  high  and  low  wat6f>. 
Brown's  Eiver,  Ulverstone. 

3.  Stnalibsa,  D.R.    Nyi. 

,  Thallus  small,  of  various  forms — encrusting,  sub-mem^^ 
branaceous;  granulose  or  frutioulose.  Granula  gonima  in* 
globular  cells.  Apothecia  innate,  with  thalline  margioi  (^ 
rarely  imbedded  in  the  tbaUus. 

1.  8.  eaiu;eUata,  Wilson,  black,  or  dark  olive,  sub-m^tn- 
l&rtfDaceous,  caticellate,  minutely  atro-granulose,  effuse,  aiti 
encrusting  at  circumference.  Gk^nula  gonima  light  greeii, 
enclosed  in  gelatinous  sacs  (inky  with  I.),  1  to  5  in  each, 
also  moniliform  among  fine  elementaiy  filaments.  Apothecia 
minute  (about  '25  mm.  broad),  prominent  in  the  thalline 
granules,  one  in  each,  at  first  endocarpoid,  at  length  riifescehtp 
elevated ;  disk  concave  or  plane,  with  thalline  margin  with- 
drawn. Spores  colourless,  ellipsoid  or  ovoid,  simple,  with 
narrow  epispore.  '01  to  012  x  -004  to  006  mm.  Paraphyseg 
slender.  ThecsB  cylindrical.  (Jel.  hym.  I.  vinou^  then 
yellow. 

l^ab.  on  rocks  and  moss,  S.  Ask  at  Launceston. 
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4.  Pybbnopbib.    Nyl. 

TliallttB  crustaeeouB  granuloBO  areolate,  internally  rubri-* 
coae,  laxly  cellulose.  G-ranula  gonima  agglomerated  ia 
lobular  sacs.  Apothecia  conooloroUB,  minute,  urceolatd» 
xttnAte  in  a  prominent  marginal  receptacle ;  margin  somewhaA' 
swollen  and  connivent.     Sporea  simple. 

1  P.  Tasmanica,  Nyl.,  fuscous  black,  thin,  effase,  aubtilel? 
ragxdose  above,  diffracto  glomerulose,  glomerules  equal. 
Apothecia  many  in  each  glotnerule,  somewhat  impressed, 
often  crowded.  Spores  ellipsoid  or  sub-globose,  '004  1o  •005 
>c  *0025  to '003  mm.  No  distinct  paraphy sea.  Gel.  hym.  L 
^OBBrulescent. 

Hab.  on  granite  rocks,  St.  Patrick^s  Eiver.  Hook.  L.J.,  Bot.:: 
NyL 

5.  CoLiiKMA.    Ach.  Nyl. 

Thallus  various,  no  distinct  cortical  layer.  Granula  gODima 
ifionilifonn.  Apothecia  rufescent,  with  thalline  margin, 
Bpofes  simplb  or  variously  septate. 

8td>'genu8  Collema, 
Spores  more  or  less  ellipsoid. 

1.  C,  flaccidum,  Ach.,  dark  green,  opaque,  membranaceous^ 
lobafe,  lobes  large,  expanded,  fieznose.  Apothecia  plane, 
mfeBcent.  Spores  ovoid  or  broadly  fusifbrmi  oblong,  *028 
to  -028  X  -007  to  -01  mm. 

Habitat  on  woodland  rocks.  Hook.  L.J.  Bot. ;  on  bark, 
Oheshunt,  Archer,  Hook.  Fl.  Tas. 

2.  O.  imolicatum,  Nyl.  Not  enumerated  in  Nyl.  Syn.  MetK 
Bab.  bj  Derwent  River,  Brown,  Cr. 

3.  0.  l4evef  Tayl.,  olivaceous,  under  surface  paler  or 
cinerascent,  smooth,  rotundo  lobate,  undulate.  Apothecia 
i^fous  or  fusco  rufous,  plane,  at  length  convex,  with  a  thin 
^entire  thalline  margin.  Spores  fusiformi  ellipsoid,  'OlS  x  004 
liim.,  3  to  5  septate,  and  also  longitudinally  divided.  Granula 
gonima  moniliform.    Gel.  hym.  I.  blue. 

Hab.  among  mosses- on  rocks.  S.  Esk,  Launceston;  Mount 
Wellington,  Weymouth, 

4.  G .     Li  Hooker's  PL  Tasm.  Babingtonsayst^^Mr. 

Archer  has  found  at  Cheshunt  a  species  of  CoUema  different 
from  any  of  those  described  above,  but  has  unluckily 
jpreserved  only  one  specimen.  It  is  unknown  to  Ub,  and  may 
Be  new.  The  dull  green  thallus  grows  among  mosses,  has 
itiembranous  rounded  lobes,  in  a  young  state  resembling. 
O.  erupum,  Schsen  ( 0,  cheilum,  according  to  Ny lander),  butaf  ter- 
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wards  expanding:  into  a  larger  frond,  which  is  much  sinnated 
and  tomentose  ben'^^ath,  with  rather  shaggy  down,  as  in 
Leptogium  aaiuminum  (to  which,  however,  this  cannot  belong, 
not  being  a  Leptogium),  and  then  resembling  a  joung  frond 
of  Siictina  fuliginoea,  Apothecia  piano  concave,  dull  red, 
fringed  with  the  minute,  crenated  thallodal  at  margin,  then 
convex,  emarginate." 

Svh-genus  Synechohlagitie. 
Spores  narrow  or  fusiform. 

5.  C7.ni<jfr6«cen«,Hud8.,  nigro  virescent,thin,  membranaceous, 
8ub-monoph jUous,  orbicular,  depressed,  rotundo  lobate,radiato 
rugOBo  plicatulate,  naked  or  granulate,  ascending  in  the 
centre,  depresso  adnate  at  the  circimiference.  Apothecia  dark 
rufous,  plane,  8m<i  11,  crowded,  thalline  margin  entire.  Spores 
fusiformi  cylindrical,  pluri-septate,  '034  to  '042    x  'OOS  mm. 

Hab.  on  old  trees  by  Derwent  River,  Brown,  Cr. 

6.  0.  leucocarpuntf  Tayl.  C.  nigrescens  var,  leucocarpum  of 
Babiogton,  olivaceous,  foliaceo  membranaceous,  1  to  3  inches 
diam.,  smooth,  lobate,  lobes  rotundate,  undulate  and  plicate, 
margin  flexuous.  Apothecia  often  crowded,  albo  cameous, 
convex,  pruinose,  margin  entire,  at  length  withdrawn.  Spores 
elongate  fusiform,  often  acuminate  at  apices,  3  to  5  septate, 
•03  to  05  X  006  to  01  mm. 

Hab.  on  trees,  Derwent  River,  Brown,  Cr.;  Hook.  L.  J. 
Bot.;  Circular  Head,  Gunn,  Hook.  Fl.  Tasm.;  Krplh.;  Stuart  in 
herbar.  Bot.  Mus.,  Melb.;  Mount  Wellington,  (^and  Weymouth) 
Brown's  River,  St.  Marj's  Pass;  Macrobie's  Qullj,  and 
New  Town  Falls  (Bastow).  Mr.  Crombie  says  =  C.  glattcoph' 
thalmum,  Njl.,  which  is  a  mistake.  Though  somewhat  alike, 
they  p.re  quite  distinct.  C  glaucophthalmum  is  frequent  in 
Victoria,  but  has  not  yet  been  found  in  Tasmania.  It  is 
likely,  however,  to  occur  associated  with  C.  nigrescens. 

7.  C. aggregatum,  Ach.,  var,  ihysanccum,  Moug.  0.  thyBancev.m^ 
of  Babington,  nigrescent,  membranaceous,  lobate,  plicate, 
difPormed,  lobes  sometimes  crenate,  margins  often  granuloso 
crispate.  Apothecia  dark  rufous  or  rufous,  moderate, 
crowded,  with  thin  thalline  margin.  Spores  8  or  6,  fusiformi 
cylindrical,  pluri  septate,  not  rarely  somewhat  curved,  '033  to 
•065  X  -004  to  005  mm. 

Hab.  on  bark,  Cheshunt,  Archer,  Hook.  Fl.  Tasm. 

8.  G.  quadrihculare,  Wilson,  var,  Tasmanue,  Wilson,  fusco 
olivaceous  or  nigricant,  membranaceous,  adhering,  lobate, 
thicker  at  circumference,  crisped.  Apothecia  moderate, 
crowded,  black  or  rufous  black,  plane,  or  somewhat  concave, 
with  entire  thalline  margin.  Spores  cylindrical,  rounded  at 
each  apex,  somewhat  curved,  8  locular,  '04  to  05   x  *003  to 
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*004  mm.  F^raphjses  slender,  not  articulate.  G-ranula 
gonima  moniliform  or  sometimes  conglomerated  in  f onrs  in 
gelatinous  sac. 

Hab.  on  mosses  oo  snb-alpine  rocks,  summit  of  Mount  Wel- 
lingtoiL  Type,  with  4  locmes  in  the  spore,  occurs  at  summit 
of  Moimt  Macedon,  Victoria. 


6.  Leptooium,  Ach. 

Tballus  yerj  various,  thin.  Granula  gonima  moniliform. 
Cortical  layer  aogulari-cellulose,  distinct.  Apothecia  leca- 
norine  or  sub-biatorine.  Spores  8,  colourless,  ellipsoid, 
▼ariouslj  divided. 

1.  L.  tremelloideSf  L.,  plumbeo  glaucescent  or  plumbeo 
olivaceous,  thin,  membranaceous,  smooth,  lobate,  imbricated 
and  crisped.  Apothecia  rufous  or  rufescent,  elevated,  concave 
or  plane,  with  margin  thick,  entire,  elevated,  lead  coloured. 
Spores  ellipsoid,  acuminate  at  apices,  *016  x  *006  mm.,  3  to 
5  septate  and  longitudinally  divided. 

Hab.  on  trees  and  rocks  in  shady  places,  Cheshunt,  ArcJier, 
Hook.  Fl.  Tasm.;  Krplh.;  Mount  Wellington  (and  Weymouth), 
Mount  Arthur,  St.  Marv's  Pass. 

2.  L.  tasmanicumj  Wilson,  small,  plumbeous  or  fusco 
TTifons,  very  thin,  membranaceous,  smooth,  rotundo  lobate, 
lobes  imbricate,  crowded,  sub-ascending  in  centre,  sinuate, 
undulate  and  crenate,  often  dentato  fimbriate,  or  sometimes 
revolute  downwards.  Apothecia  large  compared  with  the 
tliallus  (1  to  2  mm.  or  more  broad),  rufous,  thalUne  margin, 
often  dentato  crenulate.  Spores  fusiform!  ellipsoid,  3  septate, 
with  longitudinal  divisions,  '02  x   '01  mm. 

Hab.  on  mossy  earth.    Brown's  River. 

3.  X.  Vietorianum,  Wilson,  obscurely  plumbeous,  beneath 
Bub-cinerascent,  large,  rotundo  lobate,  lobes  undulate,  firm, 
thickish,  confusedly  rugulose,  Apothecia  moderate,  rufous, 
thalline  margin  thickish  or  plicate  or  granulate  or  laciniolate. 
Spores  ovoideo  fusiform,  acuminate  at  apices,  3  septate,  with 
central  locules  longitudinally  divided,  -013  to  '017  x  -005  to 
•006  mm. 

Hab.  among  mosses  on  trees.  Mount  Wellington,  Weymouth. 


Family  2.  MyBiANaiACEiS. 

Thallus  black,  noduloso  pulvinate,  cellulose,  anstratified. 
Apothecia  sub-lecanorine,  sphsoroideo  cellulose.  Spores  8, 
ooiourless,  oblong,  irregularly  septate,  or  almost  muraJi 
divided. 


QvtnjB  1.  MY&iANonTM.    Mntb  andiBerk. 
Characters  above,  as  there  is  on\j  one  genus  in  tbe  familjr. 

1^  M,  Jhuriai,  M.  and  B«,  black,  opaque,  small,  tuberculato 
glomerate  or  nodulose  confluent,  often  depresso  pulvinatei. 
Apothecia  small,  black,  slightly  impressed.     Spores  oblong., 
or  oblongo  ovoid,  variouslj  septate,  *02  to  086    x    *009  to 
'016  mm.     Gel.  hym.  I.  vinous. 

Hab.  on  bark  of  trees,  especially  on  Acacia  decurrefM,  S. 
Esk  at  Launcestou,  St.  Marj's,  Hobart,  Mount  Wellington 
(and  IFeymotti^),  Huon  BiFen 

Family  3.  Liohenaoe^. 

Thallus  various  in  colour — white,  whitisU,  cinerascent, 
flavicant,  rufous  or  fuscous,  rarely  nigresoent|  various  in  form 
— ^filamentous,  foliaceous,  squamose,  crostaceous,  ptdveru- 
lent,  or  evanescent.  Apothecia  various — stipitate,  lecanorinCy 
peltate,  patelluiate,  lirellaie  or  pjn^noid. 

SsBiES  I.  Eficokiodei. 

Apothecia  with  the  spores  naked,  collected  into  a  sporal- 
mass  on  the  surface,     Spores  8  in  theca. 

Genus  1.  Calicitjm.     Ach.  Nyl. 

Thallus  filmy,  granulose,  powdery,  squacmose,  or  evanesoentk^ 
Apothecia  minute,  black,  stipitato  or  subsesmlej  capitula 
globose,  or  turbinate,  or  cupular.  Spores  fasoouB  or  nigri^ 
cant. 

1.  Cjj^^2occpAa/t«w,  Bor.,t?(Jw.aZ&i<ft*m,  Wilson,  whitish,  thin, 
smooth.  Apothecia  with  slender,  black,  or  fiiscous  stipe  I*^ 
mm.  high,  *05  mm.  thick ;  capitula  obconical,  *2  mm.  broad, 
with  citrine  powder  on  margin-  and  beneath^  sporal  mass 
umber  ;  spores  spherical,  diameter  '002  to  '003  mm.,  diluteljc 
fuscescent,  containing  a  central  Locule. 

Hab*  on  decorticated  decaying  eucalyptus,  and.  on^  stringj< 
bark  of  growing  eucalyptus^    Mount  Wellington^ 

2.  G,  Victorice^  C.  Kn.,  white  or  whitish  or  cinerascenl^  more 
or  less  marked,  effuse.  Apothecia  black,  *5  to  1  mm.  high, 
GTtipe  -1  mm.  tbick,  incrassate  towards  the  base ;  capitula 
turbiuato  lenticular,  or  hemispherico  lenticular,  *25  to  *5  mm. 
broad.  Spores  simple,  fuscous,  or  fuscescent,  nucleus  darker, 
fusiformi  ellipsoid,  compressed,  '005  to  008  x  '002  to  003 
mm.,  and  when  viewed  from,  the  side  '0015  wide;,  paries 
thick,  defined  by  a  dark  line  on  the  outside; 

Hab*  on  decorticated  decaying  eucalyplusu  Meant  Wel^ 
lington  (and  WeymotUh),  Mount  Arthur. 


BTBBY.  fl*.  B.  W.  WUJiOV.  :U^ 

Tar.  graeUe^  'Wilson,  apotiieeia  flame  what  longer  and 
-alenderer  than  tjpe ;  capitula  turbinate  and  much  imaller. 
.^9^re8  smaller  ana  narrower,  fusco  nigrescent. 

Hab.  on  decorticated  decaying  eucalyptus,  Mount  Wel- 
lington,  S.  Eek  at  Lamtceston. 

8.  (7.  roMeO'dtbidunif  Wilson,  rosy  whitish,  thick,  minutely 
cancellate,  chrysogonimic.  Apothecia  black,  minute,  7  mm. 
liigh;  stipe  '06  mm.  thick  ;  capitula  lenticular,  '2  mm.  broaj. 
Spores  nigrescent,  oblong  or  oblongo  ellipsoid,  apices  rotun- 
date,  uniseptate,  '005  or  more  x  '002  to  '003  mm. 

Hab.  on  decorticated  decaying  eucalyptus,  Ulrerstone. 

The  thallus  often  covers  a  large  part  of  the  tree,  and  when 
bruised  it  becomes  a  deep  yellow.  It  has  a  faint  primrose 
scent. 

4.  C.  piperatumf  Wilsoo,  whitish  or  cinerasoent.  Apothecia 
black,  sub-sessile,  *2  mm.  high ;  stipe,  '1  mm.  thick ;  ci^itula 
lenticular,  disk  plane  '25  mm.  broad.  Spores  fusco  n^grioanty 
oblong,  '(>04  to  *008  x  '0025  to  '005  mm.,  uniseptate,  gener- 
ally much  constricted  at  the  middle,  each  cell  containing  a 

.  globular  locule. 

Hab.  on  decorticated  decaying  euoalyptos,  Mount  Wel- 
lington ;  South  Esk  at  Launceston. 

5.  C  quercinum,  Pers.  var.  microcarpumf  Wilson ;  pallid 
4>r  pallido  cinerasoent,  thin,  effuse.  Apothecia  black,  *5  mm. 
high ;  stipe  *13  mm.  thick ;  capitula  turbinate,  '2  mm.  broad,^ 
nith  a  thin  whitish  margin.  Sporal  mass  blatk,  protruded 
upwards.  Spores  fuscous,  with  reddish  epispore  and  nigres- 
^eent  nuclei,  uniseptate,  '008  x  *003  mm. 

Hab.  on  cortex  of  growing  eucalyptus,  Mount  Wellington. 

6.  (7.  imrtum;'BorT.f  whitish,  thin  or  evanescent.  Apothecia 
«Tariable  in  size,  to  1*8  mm.  high,  but  often  much  less,  stipe  to 
*2  mm.  I^ck ;  eapitola  turbinate  to  '6  mm.  broad,  albo  suf- 
fused beneath.  Sporal  mass  black,  protruded  upwards. 
Spores  nigrioant,  ellipsoid,  uniseptate,  "005  to  '01  x  '002  to 
•003  mm. 

Hab.  on  decorticated  decaying  eucalyptus,  LsxincestoUi 
at  foot  of  Mount  Arthur,  St.  Mary's,  Mount  Wellington. 

7.  0.  roscidu/um,  Nyl.,  white,  thick.  Apothecia  '9  mm, 
high ;  stipe  '1  mm.  thick ;  capittila  turbinato  lenticular,  *4t  mm. 
broad,  margin  and  upper  part  of  stipe  golden  green.  Spores 
fuscescent,  ellipsoid,  constricted  at  middle,  uniseptate,  *003io 
^006  X  -002  to -003  mm. 

Hab.  on  decorticated  decaying  eucalyptus,  Launceston. 

8.  C  tricolor,  Wilson,  sulphureous,  leproso  granulose. 
Apothecia  black,  to  75  nun.  high ;  stipe,.  *1  mm.  thick ;  capitula 
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tarbinato  globose,  '2  to  '5  mm.  broad,  margin  white.  Spores 
fuscous,  fusiformi  ellipsoid,  sub-acuminate  at  each  apex,  some- 
what constricted  in  the  middle,  uniseptate,  with  a  fusco 
nigrescent  locule  in  each  cell,  008  to  '012  x  *003  to  '005. 

Hab.  on  decorticated  decaying  eucalyptus  at  foot  of  Moant 
Arthur. 

2.  Tbachtlia,  Pr.,  pp.  Nyl. 

Thallus  thin,  granulose  or  sub-leprose  or  smooth  or  foreign. 
Apothecia  black,  sessile,  cupulif orm,  open ;  sporal  mass  black, 
gpores  nigricant  or  fuscous  black,  ellipsoid  or  oblong,  unisep- 
tate,  rarely  pluriseptate. 

1.  T,  emergens,  Wilson,  white  or  whitish,  thin,  smooth, 
somewhat  shining.  Apothecia  seemiDg  to  emerge  from 
among  the  fibres  of  the  wood,  and  at  length  barely  standing 
out  above  the  thallus,  breadth  to  *5  mm.  Spores  fusco 
nigricant,  adhering  dosely  together,  ellipsoid,  about  '005  x 
'003  mm.  but  very  variable  in  size ;  uniseptate,  with  a  locule 
in  each  cell. 

Hab.  on  eucalyptus  rails  in  mountainous  regions,  Mount 
Wellington  (and  Weymouth),  St.  Mary's. 

3.  Sphabophobon. 

Thallus  csespitoso  f  ruticulose,  ramose  and  ramulose,  smooth, 
polished,  fragile,  fertile  apices  sub-globoso  incrassate,  enclos- 
ing the  apothecia,  which  are  nucleiform,  enclosed,  ultimately 
exposed  by  the  irregular  dehiscence  of  the  thalline  covering. 
Spores  nigricant  or  violaceo  nigricant,  spherical  or  sub- 
globose. 

1.  8.  compreseumy  Ach.,  pallido  albicant  or  lurid,  ramose, 
piano  compressed.  Apothecia  obliquely  innate  on  the  apices, 
receptacle  wrinkled,  at  length  lacero  dehiscent  or  discoid  and 
open.     Spores  nigrici^nt,  spherical,  -007  to  OH  mm. 

Hab.  on  trees  in  mountains,  Krplh.;  on  fagus,  Ounn, .  Hook. 
Fl.  Tasm.  Blue  Tier,  Simson;  Tasman  Peninsula, 
Mount  Bischoff  and  Mount  Faulkner,  Weymouth;  Gordon 
Biver,  Allport ;  Maria  Island,  Bastow ;  Mount  Arthur,  Mount 
Wellington. 

2.  8.  Ausira/e,  Laur.;  glauco  pallid,  sometimes  lurid,  under 
surface  albicant,  rugose,  to  two  inches  long,  branches  expla- 
nate,  often  distichously  ramulose.  Beceptacle  6  to  12  mm. 
broad,  lenticulari  compressed,  external  margin  at  apex  cristato 
crenate  and  sometimes  proliferous.     Spores  'Oil  to  *015  mm. 

Hab.  on  trees  in  mountains,  Brown,  Or.;  Cheshunt,  Archer, 
on  /ague,  Ghtnn,  Hook.  Fl.  Tasm.  Mount  Wellington,  (and 
Weymouih)  ;  Mount  Arthur,  Ulverstone. 
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3.  8.  earaUoide9,  Pers.,  pallid  or  whitish,  sometimes  lurid, 
ramulose,  terete.  Apothecia  in  globose  receptacles  irregularly 
dehiscent  above,  2  mm.  or  more  in  diameter.  Spores  '009  to 
-015  mm. 

Hab.  in  mountainous  regions  on  stones  and  trunks  of  trees, 
JBrown,  Cr.;  Cheshunt,  Archer,  Hook.  Fl.  Tasm. ;  Nyl,; 
Xrplh.;  Mount  Wellington  (and  Weymouth) ,  Mount  Arthur. 

4.  8.  tenerumf  Laur.,  pallid  or  white,  terete,  much  branched, 
slender,  2  to  8  inches  high,  with  filiform  intricate  branches. 
Apothecia  1  to  2  mm.  diam.,  on  primary  branches  or  axes, 
soon  denuded  of  thaUine  receptacle,  which  is  persistent  at 
margin  of  base.     Spores  nigricant,  007  to  '008.  mm. 

Hab.  on  trees  and  earth  on  mountains,  Cheshunt,  Archer,  on 
Fagu8y  St.  Patrick  Biver,  Ouvn,  Hook.  El.  Tasm.;  Krplh; 
Tasman  Peninsula,  WeymotUh,  Mount  Arthur,  Mount 
Wellington. 

Series  II.  Cladodei. 

Thallus  generally  erect.  Apothecia  terminal  on  podetia, 
rarely  sessile  on  thallus,  biatorine,  rarely  lecanorine.  Spores 
8,  coloiurless,  usually  oblong  and  simple,  sometimes  elongate 
Kud  septate. 

Genus  I.  Qomphilltjs,  Nyl.,  Wilson. 

Q!hallu8  very  thin,  consisting  of  goaidia  and  filaments 
irregularly  conglutinated.  Apothecia  small,  stipitate  bj 
constriction  of  the  hypothecium,  of  a  most  tenacious,  hornj 
texturd.  Spores  8,  filiform,  very  long,  multiseptate,  in 
cylindrical  thecse.    Paraphyse,  not  discrete. 

1.  O,  haomyceoides,  Wilson  =  Patellaria  Wilsoni,  Miill.,  Arg., 
Lich.,  Beit.  1435,  cinereous  or  virescent,  effuse,  very  thin  and 
somewhat  shining,  or  thicker  and  eroso  isidioso  granulate. 
Gonidia  yarious  in  form  and  size,  conglomerated  into 
gelatinous  sacs.  Apothecia  of  tenacious,  horny  texture, 
biatorine,  sometimes  margined  by  the  white  hypothecium, 
scattered  or  conglomerated,  depresso  globose,  to  1*15  mm^ 
diam.,  smooth,  rufo  fulyescent,  pale  when  young  and  dark 
in  age,  sub-sessile  or  stipitate,  stipe  to  *5  mm.  high  and  '5  mm. 
thick,  with  sometimes  2  or  3  capitula  on  one  stipe.  Spores  8 
in  cylindrical  thecse,  aciculari  filiform,  about  *14  mm.  long, 
pluriseptate. 

HAb.  on  roots  and  trunks  of  trees,  on  mosses  and  bark,  on 
jungermannia  and  lichens,  also  on  dead  leaves,  etc.,  on  the^ 
earth,  Mount  Arthur. 

2.  B^OMTCES,  Pers. 

Thallus  crustaceoU3,  powderj,  granuloses  or  squamulose. 
Apothecia  biatorine,^se8sile  or  stipitate. 
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1,  B.  fvseus,'Pers.f  var.  fungpides^  Ach.,  wliitisli,  granuloses 
margin  of  granules  spreading,  tbin,  continuous  (K.  faint 
yellow).    Apothecia  roseo  carneous  or  albo  cameous,  sub- 

flobose  or  globose  elavate  or  deformi  clavate,  2  to  4  mm. 
roald  (K.  orange).  Stipe  4  to  8  mm.  long,  whiter,  subterete. 
Spores  oblong  or  fusiform,  simple,  -Oil  to  •023  x  -0036  mm. 
I^raphjses  slender. 

Hab.  on  earth  (chiefly  day)  in  mountainous  regions.  Hiook. 
Jl.  Tasm.;  Mount  Wellington  (and  Bastow  and  Weymouth). 

2.  B,heteromorphus,lSj\,y  pallido  glaucescent  or  pallido  cine- 
rascent,  verrucoso  unequal,  forming  large  patx^hes.  Apothecia 
pale  carneous  or  cameo  f uscescent,  *5  to  1  mm.  high,  variously 
compressed  or  plicate,  often  2  to  6  or  more  conglomerated  OA 
.one  stipe.  Spores  very  transparent,  ellipsoid,  simple,  •01  x 
•006  mm.  (Thai,  and  Ap.  K  -f  C.~). 

Hab.  on  clay,  mosses,  dead  leaves,  etc.,  in  mountainous 
regions,  OidfUld,  Gunn,  Cheshunt,  ArcAer,  Hook  Fl.  Tasm.; 
I^yl.;  Tasman  Peninsula  and  St.  Crispin's  (and  Weymou/A), 
Mount  Wellington  (and  Bastow)  ;  XJlverstone. 

8.  B,  aqftamarioidet,  l^yh^Parmelia  splaehmrima,  Tayl.^ss 
Piccodium  s'plachnirimum,  Taj\.^=Bceomyce8  splachnirifnuBf 
Mitten  =  Knighfiel/a  leucocarpum,  Miill.  Arg.  =  Knightiella 
squamarioiies,  Miill.  Arg.,  albo  or  albido  glaucescent,  sub- 
opaque,  squamose,  squamsB  difformed,  about  '5  nun.  broad, 
^affixed,  forming  small  patches  about  1  inch  wide,  lobat^e  or 
Jobato  incised,  plane  or  somewhat  depressed  in  the  centre^ 
concolourous  beneath  or  whiter.  Apothecia  lurid  or  pale 
lurid  or  lurido  cameous,  *2  to  '3  mm.  broad,  biatorine,  plane, 
margin  thickish,  evanescent.  Spores  oblong  or  ellipsoid  or 
fusiform,  uniseptate  or  simple. 

Hab.  on  earth  among  lesser  jungermanniee,  Ounn,  Stuart^ 
Hook.  L.J.  Bot.;  Hook.  Fl.  Tasm.;  Nyl. 

3.  Cladojtia. 

Thallus  foliaeeous,  laoiniiform,  with  podetia  generally^ 
dilated  at  apex  into  soyphi,  and  generally  f oliolose  or  squ&mu* 

.  lose  at  the  base,  or  thallus  sometimes  granuloso  emstaceous. 
A:pothecia    variously  coloured,  aeldom    nigrioant.      S|>orfiS 

.fftnall,  oblong. 

Svhgenus  Ciadonia. 
Thallus  foliaeeous  or  squamose. 

J.  Apothecia  fuscous  or  fusceecewt, 

A.  Bcyphophorus* 

1.  0.  cdcicomisy  Pik.,  maorophylline,  Bpreading,  bluish  grey 
or  yellowish  green  above,  white  or  whitish  beneath,  lacini» 
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Hai^oWj  pftlmato  inuUifid,  inciso  crenulate  at  apex,  margiilji 
with  black  fibres.     Podetia  spriDging  from  upper  surfaoe  df 
laoinisB,  margins  of  scjpbi  cristate.    Apothecia  rnfesce&t. 
Hai).  OD  dry  heathj  ground,  Stuart,  Hampe.    Doubtf  uL 

2.  C.  eeraiopkyUa,  Sw.,  pale  glauoescelit  or  flavido  paltes- 
isent,  lAciniose,  lacini»  profoundly  divided,  margin  undulate 
or  oreuato  incised,  albid  beneath.  Podetia  attenuate,  often 
subulate  and  sterile,  decorticate,  white  or  whitish,  spriAging 
from  the  lacini®,  scyphi  narrow  or  scarcely  any.  Apotheda 
pallescent  or  sub-fuscous.  Spores  not  seen.  This  plant  is 
smaller  than  0.  alcicomia  and  is  like  a  lai^e-leared  C.  fim" 
hriaia, 

Hab.  B.v.  m.  Vic.  Nat.  Oct.,  1887. 

3.  (/.  j7^a!t(^a,  Fr.,  squamulose,  ashy  green.  Podetia  carti- 
laginous, corticate,  verracose,  or  coarsely  c^ranulato  pulven^ 
ceous  or  scaly  downwards.  Scyphi  cyathiform,  more  or  less 
proliferous. 

fiab.  ot  earth,  Qunri,  Oldfie/d,  Hook.  Fl.  Tasm.;  Stuart^ 
Hampe ;  Simeon ;  New  Town  Falls  and  Huon-road  aiid 
Launceston,  Bastow;  Moaut  Arthur,  Mount  Wellingtoxt, 
Brown's  River ;  Port  Arthur,  Weymouth, 

Var,  1.  jniyrea,  Aoh.,  podetia  pulverulento  granuloso  f ur- 
furac^us,  ashy  white,  smooth  and  decorticate  and  often 
ribbed  or  laciniose  in  the  upper  part. 

flab.  Brown's  River,  Mount  Wellington,  Lilvdale,  Moui^t 
Arthur;  Launceston,  and  New  Town  Falls,  Joaatow;  Port 
Arthur,  Weymovih, 

Var,  2,    ehlorophcea,    Flk.,    podetia  pulverulent,  graniileB 
coarser  at  the  base,  sulphury  yellow, 
Hab.  Motint  Wellington. 

Var.  3,  fimbriaia,  Hffm.,  tballus  white,  squamulose,  podetia 
membraDaceo  corticate,  deliquescing  into  a  fine  impalpable 
White  powder,  sometimes  scaly  from  the  base  upwards. 

Hab.  Asbestos  Hills,  Gunn,  Mount  Wellington,  Oldfield^ 
Soiithport,  Stuart,  llook.  Fl.  Tasm.;  Krplhb.;  Mount  Wen- 
ington  and  New  Town  Falls  and  Launceston  and  Huon-road, 
Bastow, 

This  variety  oconrs  in  Tasmania  under  the  following 
forms : — 

F.  radicda,  Schreb.,  podetia  irregularly  scyphophorous  and 
radiate  fimbriate,  with  divided  margin,  or  podetia  simple, 
cornute. 

F.  ajUilopcBay  Biiby;  podetia  extended,  slender,  tigering 
upwards,  and  arcuate,  with  minute  scyphi. 

L 
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F,  costata,  Flk.,  podetia  grannloso  palyenilent,  at  length 
denuded,  and  discoyering  their  costate  substance;  Wilson  and 
BastotD, 

F.  longipeSf  Mount  Wellington,  Oldfield,  Hook.  FL  Tasm. 

J^,  coniocrcRay  Duby,  Southport,  Stuart^  Hook.  Fl.  Tasm. 

8.  C,  cariosay  Ach.,  thallus  pale  ashy  green,  scales  minute» 
more  or  less  investlDg  the  base  of  the  podetia.  Podetia 
whitish,  half  to  one  inch  high,  dilated  upwards,  carious,  can- 
cellato  or  eroso  lacunose,  granulato  verrucose,  scyphi 
digitato  partite,  fastigiate. 

Hab.  on  earth,  NyL,  Mount  Wellington. 

4.  C, gracilis ylSEm,  =  Cenomyce gracilis  oi  Taylor;  thallus 
pale  ashy  green  or  livid  brown,  leaflets  at  the  base  often 
evanescent.  Podetia  elongate,  filiform,  subulate,  or  scypho- 
phorous  and  proliferous,  coi^icatie,  glabrous.  Apothecia  pedi- 
cellate or  sessile,  fuscous. 

Hab.  on  earth.  Hook.  L.  J.  Bot.  (Mount  Wellington  and 
Bastow), 

5.  C.  verticellata^  Flk.  =:  Cenomyce  alictropa,  var.  verticellata 
of  Taylor ;  thallus  f oliaceo  squamulose,  leaflets  laciniaeform^ 
crenato  incised.  Podetia  ashy  grey,  corticate,  glabrous  or 
Bub-verrucose,  scyphophorous,  scyphi  denticulate  at  the 
margins,  two  to  four  times  verticellato  proliferous  and 
scyphophorous  from  centre  of  soyphi.     Apothecia  fuscous. 

Hab.  on  earth  and  among  rocks,  Hook.,  L.J.  Bot.;  Mount 
Wellington  (and  Hooker,  Hook.  Fl.  Tasm. ;  and  Bastow)  ; 
Port  Arthur,  Weyf;wuth, 

6.  C  degenerans,  Flk.,  thallus  squamulose.  Podetia 
whitish  or  brown,  cartilaginous,  glabrous,  nigrescent  and 
albo  guttate  at  base,  scyphophorous,  scyphi  proliferous,  cris- 
tato  ramose. 

Hab.  on  earth  and  among  rocks,  Cheshunt,  Archer^  Hook. 
Fl.  Tasm.;  Mount  Wellington,  Ulverstone. 

7.  C  cervicomisy  Schser.,  thallus  macrophylline,  caespitose, 
sub-erect,  narrowly  laciniato  multifid,  crenate,  cartilaginous,  , 
glaucous  green  above,  white  beneath,  purplish  black  at  base. 
Podetia  from  disk  of  lacinisB,  short,  slender,  smooth,  or  sub- 
Terrucose,  scyphi  simple  and  leafless,  or  irregularly  proli- 
ferous, and  more  or  less  squamose. 

Var,  stipaia,  NyL,  basal  squamse  elongate,  sub-linear,  crenato 
incised,  erect,  stipate,  rarely  fertile. 

Hab.  on  hills  and  rocks,  Stuart ^  Hampe ;  Krplh.;  Mount 
Wellington,  Huon-road. 

8.  C  decorticaia  (?)  Fr.,  thallus  squamose  or  squamulose, 
glaucous  above,  white  beneath,  or  sometimes  nigricaut,  lobate 
and  crenate,    Podetia  one  or  two  inches  long,  cylindrical^ 
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nearly  all  rough,  witli  squamules  ascjphoiis,  or  with  narrow 
scyphi.    Apothecia  fuscous,  often  confluent. 

Hab.  among  mosses  in  rocky  places,  Mount  WelliDgton^ 
Oidfield,  Hook.  Fl.  Tasm.;  Coates,  Marked  doubtful  as  above 
in  PL  Tasm. 

9.  C  comutaj  L.  =  C,  fimbriata,  var,  comuta  of  Babington^ 
ihallus  pale  ashy  green,  or  livid  brown  at  the  base,  sparsely 
foliolose,  folioles  lobate,  crenate,  or  none.  Podetia  2  to  4 
inches  long,  upwards  to  beyond  the  middle  glabrous,  at  the 
apex  pulverulent,  generally  cornute,  a  fev  scyphophorous, 
scyphi  narrow,  often  irregular,  and  sometimes  sub-radiate. 
Apothecia  fuscous. 

Hab.  on  earth,  Mount  Wellington  and  Southport,  Stuart y 
Hook.  FL  Tasm. 

10.  C  ochrocMora,  Flk.,  similar  to  comuta^  but  often  more 
foliolose.  Podetia  glabrous,  the  upper  half  white  or  ochrey- 
white,  pulverulent,  apex  obtuse  or  narrowly  scyphophorous, 
dentato  radiate  at  the  margin,  scyphi  often  glabrous  in  the 
cavity  and  at  the  base  of  the  teeth,  margin  green. 

Hab.  on  turfy  earth  and  rotten  trunks  of  trees,  Mount 
Wellington  (and  Weymouth)  y  Mount  Arthur,  Ulverstone. 

B,  Ascyphous, 

11.  Cfurcata,  Hffm.,  =  Cenomyce  tcmocyna,  var,  suhulata  of 
Taylor ;  thallus  squamulose,  evanescent,  podetia  elongate,  pale 
whitish  or  brownish  green,  fruticose,  glabrous,  branched, 
branches  attenuate  subulate,  divergent!  furcate;  apothecia 
small,  fuscous. 

Hab.  on  earth,  chiefly  on  mountains,  LauncestoD,  Gunn^ 
Mount  Wellington;  Oldfield,  Hook.  Fl.  Tasm. ;  Krplh.;  Mount 
Wellington,  Kuocklofty,  Mount  Arthur ;  Blue  Tier,  Sitnson ; 
New  Town  Falls  and  Launce8lon,Z^^i/(t77£/.  Tasmania  possesses 
many  forms  of  this  species,  some  slender,  and  others  inflated. 
The  most  marked  varieties  are  as  follow  : — 

Var,   1,    adspersay  Flk.,  podetia  elongate,  squamoso  fur- 
furaceous,  sparingly  branched,  branches  sub-simple. 
Hab.  Mount  Wellington  (and  Brawny  Cr.). 

Var.  2,  squamttlosay  Mull.  Arg.,  podetia  leafy  or  scaly. 
Hab.  Mount  Wellington,  Mount  Arthur,  Tasman  Penin- 
sula (tVeymouth), 

Var,  S,poiyphyUa,  Flk.,  podetia  more  or  less  covered  with 
tolerably  large  leaflets. 
Hab.  Mount  Wellington. 

Var,  4,  attenuata,  Hffm  ,  =  G.  acuminatay  Ach.  of  Crombie, 
podetia  broader,  subulato  rumose,  branches  furcate,  podetia 
often  partly  decorticate. 

Hab.  Mount  Wellington,  Brown^  Cr. 


160  TAfiKANIAK  UOHENB. 

12.  C.  coniodendraidfs^  Wilaoa;  tballus  of  small  p|||d 
squamules  investing  the  base  of  the  podetiai.  Podetia  donk- 
gated  dichotomouslj,  divergenli  furoate,  with  braachet  and 
ramules  geoerallj  at  right  angles  to  each  other,  sometiHies 
irregularly  clavaie  or  contorted  and  swollen,  or  simple  and 
subulate,  wholly  covered  with  whitish  or  ciuereo  viresoeni 
powder.     Apothecia  rare,  pale  fuscescent. 

Hab.  on  earth.  Mount  Wellington,  ITlverstone ;  E!erman£e 
Valley,  Bastoio,  Possibly  a  variety  of  0.  furtata.  There  is 
almost  complete  atrophy  of  the  cortical  layer  of  the  podetia^ 
leaving  otily  a  few  scattered  squamule^^,  and  often  atrophy 
also  of  the  gonidial  layer,  leaving  only  the  chrondroid 
medulla,  clothed  more  or  less  with  whitish  powder. 

18.  C  ctnoteay  Ach.  =  C.  brachiata^  Fr.  of  Hampe ;  thalliui 
almost  leafless,  or  with  a  few  lobato  crenate  squamules  at  the 
base  of  the  podetia,  which  are  cylindrical,  whitish,  or  cineras- 
cent,  pulverulent,  axils  and  apices  dilated,  scyphoid,  perforated, 
the  margins  of  the  apertures  denticulate,  and  generally  pro- 
liferous, the  podetia  then  ramose,  repeatedly  proliferous,  the 
apertures  generally  fuscescent  within,  apothecia  pallescent  or 
fuscous. 

Hab.  on  trunks  of  trees,  among  mosses,  Stuart,  Hampe. 

14.  C.  sqtiamoaa,  Hffm.,  =  Cenomyce  sparassa,  Ach.  of  Taylor 
and  Hampe ;  thallus  squamulose,  podetia  csBspitose,  whitish 
green,  cylindrical,  two  inches  high,  erect,  repeatedly  branched, 
proliferously  denticulate,  or  subulate  from  margins  of  the 
minute  irregular  scyphi,  apices  rig^d,  sub-corymbose,  radiato 
cristate,  glabrous,  longitudinally  sub-lacunose,  cortex  entire, 
clothed  with  minute  leaflets  or  scales,  apothecia  clustered, 
fuscous. 

Hab.  Oheshunt,  &c.,  Gunn,  Hooker^  Oidfield,  LycUl^  Hook. 
L.  J.,  Bot.;  Hook.  Fl.  Tasm.;  Stuart ^  Hampe ;  Krplhb. ;  Mount 
Wellington,  Browfiy  Cr. 

15.  C,  delicata^  Flk.,  var,  eubsquamasa,  Nyl.  ThalluB 
squamulose,  white  or  cinereous ;  podetia  whitish,  slender,  1  to 
2  inches  high,  partially  glabrous,  cartilaginous,  longitudinallT 
ribbed  or  fissured,  clothed  at  intervals  at  the  base  with 
spreading,  incised,  and  crenate  scales,  granulate  in  the  upper 
part,  branched,  radiato  cristate,  subcorymbose ;  K  +  C  —  • 

Hab.  on  decaying  logs  and  trunks  of  trees.  Mount 
Wellington ;  New  Town  Falls,  Bastow. 

16.  C,  capUellatay^=z  Cenomyce  capillata^  Tayl.,  =  C  amaurocrea^ 
var.  capitellata  of  Nyl.,  thallus  sparingly  foliolose  at  the  base  of 
the  podetia,  and  occasionally  throughout;  j^pdetia  straw- 
coloured  or  pallid,  slender,  smooth,  rigid,  dichotomously 
branched,  dilated  hereaad  there  as  if  witil)  scyphi,  which  are 
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<^ea  and  snbradiately  ptoliferousy  oltimaie  nmoli  inf  uscate 
at  apices,  with  one  to  four  fuscous  points.  Apotbecia  shortly 
rtipitate,  brown,  margin  reflexed. 

Hab.  on  rocks  and  earth,  St.  Patrick's,  Hook.  FL  Taszn.; 
Moant  Wellington,  Knocklof tj,  Mount  Arthur ;  S.  Esk  at 
lAiUicesion,  and  Maria  Island,  Bastcw. 

n.  Apotheda  ted. 

17.  C  comueapioides,  L.,  albido  fiavesoent  or  cinereo 
▼irescent,  squamose  or  squamulose,  squamse  lobiform,  crenate 
or  ctenato  incised ;  podetia  glabrous,  often  granuloso  unequal 
or  squamuloso  exasperate,  ^in.  to  lin.  high,  scyphopborons, 
sejpni  regular,  sometimes  proliferous.  Apotbecia  bright 
scarlet,  sessile  or  pedicellate  on  margin  of  scyphi,  often  con- 
floent. 

Hab.  Laurena,  Asbestos  Hills,  Gunn^  Mount  Wellington, 
OldfiMy  Hook.  Fl.  Tasm.;  J^lb.  revis..  Mull,  Arg.;  Mount 
Wellington  (and  Bastow). 

Var,  Tasmanicay  Wilson,  =  C.  diformisy  var,  Tasnianua^ 
Krplhb.  ^  a  comucopioides  Mull.,  Arg.  Flora,  1887,  No.  8 ; 
thailns  foliaoeoufl  or  evanescent,  folioles  sometimes  large,  lobate 
and  crenate  or  laciniate,  yariouslj  divided,  podetia  cjathiform 
or  ascyphous,  extended,  sometimes  prolifMrons  or  branched, 
lower  half  yemcoso  corticate,  generally  squamulose,  upper 
half  covered  with  depressed  granules ;  the  podetia,  folioles 
abd  squamules  at  first  light  green,  gradually  growing  fusco 
4avid  upwards,  especially  at  the  base  of  the  podetia  and  the 
under-surface  of  the  folioles,  the  upper  part  of  the  podetium 
becoming  a  deep  yellow.  Apotbecia  conglomerate  on 
margin  of  scypfaus  or  apex  of  podetium. 

Hab.  on  earth,  fern  trees,  and  decaying  logs.  Krplhb.  in  bb. 
M elb.  Bot:  Mus.  (with  name  and  description  in  his  writing)  ; 
Mount  Wellington  (and  Bastaw), 

JF.  arrosa^  Wilson,  podetia  truncated,  the  margin  of  th^ 
■cypbi  thickened  so  as  to  reduce  the  mouth  almost  to  a 
point.    Apotbecia  minute. 

Hab.  on  decayed  logs,  Mount  Wellington. 

F.  sub-madleniay  Wilson,  differs  from  C  maciUnta  in  the 
^/aae  of  tho  podetia  and  the  foUoles  being  j^vid* 

Hab.  on  decaying  logs.  Mount  Wellington,  Ulverstone.. 
ffpii\ii.r  to  NylandePs  Q.  angustata^  which,  however,  has 
yiiesceAt  squaxpBB  an4  sulphureous  podetia. 


18.  C.  intermedia,  Erplbb.  Dr.  Story  in  bb.,  Melb.  Bot.  Mus. 

19.  C.  dtfotmis^  Hifm.,  podetia  sulphureous,  pulverulent, 
folioles  at  base   paUide  yirescent,  incised,  cremate,  beneath 
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whitish  or  pallescent,  scjphi  simple,  regular,  or  deformed. 
Apothecia  bright  red,  discrete,  or  conglomerate. 

Hab.  Oldfidd,  Hook.  Fl.  .Tasin.;  Nyl.;  Erplhb.;  Mount 
Wellington,  Brown ^  Cr. 

It  may  be  questioned  whether  the  Tasmanian  specimeiiB 
thus  named  are  not  C  comtuopioides^  var,  Tasmanua,  which  is 
a  very  polymorphous  variety  as  found  in  Victoria. 

20.  C.  F/arkeana,  Fr.,  squamules  at  the  base  of  the  podetia 
crenato  incised  or  crenate,  few  or  evanescent ;  podetia  white, 
1  to  1|  inch  high,  corticate,  smooth,  obtuse  at  apex,  often, 
obsoletely  scyphophorous  or  incrassate,  or  briefly  divided. 
Apothecia  often  conglomerate. 

Bab.  Falls  of  the  Meander,  Western  Mountains,  Archer^ 
Hook.  Fl.  Tasm.;  Krplhb. 

21.  C.  digiiata^  Hffm.,  thallus  of  folioles,  pallide  virescent, 
crenato  incised,  or  lobate  and  crenate,  underneath  white  or 
albid,  and  there  generaUv  pulverulent  podetia  albido;  pulvem- 
lent,  without  folioles,  cylindrical,  1  to  2  inches  high,  simple  or 
rarely  divided  at  the  apex,  scyphophorous.  scyphi  with  margin 
either  denticulate,  or  sub-inflexed,  or  variously  divided,  and 
digitato  proliferous.  Apothecia  bright  scarlet,  small,  or 
confluent. 

Hab.  Cheshunt,  Archer^  Hook.  Fl.  Tasm. 

Var.  madlentay  Hffm.=  C.  maciUnia  of  Babington,  thallaa 
smaller  or  squamulose,  podetia  |  to  1  inch  or  a  little  more, 
slender,  simple,  or  shortly  divided  at  the  apex,  ascyphous, 
obtuse,  rarely  with  narrow,  irregular  scyphi.  Apothecia  con- 
fluent. 

Hab.  Cheshunt,  Archer^  Hook.  Fl.  Tasm.;  Krplhb, 

F.  seductrixy  Del.,  folioles  more  evolved,  virescent,  multifid, 
crenate;  podetia  narrow,  cylindrical,  simple.  Apothecia 
minute. 

Hab.  on  earth.     Brown's  River,  OldJUid,  Hook.  Fl.  Tasm.; 

Nyl. 

Sub-genus  Cladina,  Nyl. 

Thallus  leafless,  podetia  without  scyphi,  repeatedly  branched, 
more  or  less  smooth.    Apothecia  terminal. 

22.  C,  rangtferina,  Hffm.,  cinerascent,  2  to  6  inches  high, 
rerruculoso,  scabrous,  sub-tomentose,  terminal  branches  sub- 
corymbose,  fastigiate,  apices  sub-secund,  nodding,  K  -f  C  — - 

Hab.  on  earth.  Hook.  L.  J.  Bot.;  Cunningham^  Gunn,  eta.» 
Hook.  Fl.  Tasm. 

Far.  Sylvatica,  Hffm.,  pale  or  straw  coloured,  glabrous,  ter- 
minal branches  radiate  cymose,  fastigiate,  apices  sub-second^ 
nodding,  KfyO +• 
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Hab.  on  earth.  Asbestos  Hills,  Gunn^  Hook.  Fl.  Tasm. ; 
Mount  Wellington  (and  Brown^  Cr.)  ;  George  Town  and  Mao- 
lobie's  Gullj,  and  Leven  Biver,  and  Oyster  Core,  and  Tasmaa 
Peninsala,  and  Maria  Island,  and  Macqoarie  Harbour, 
Bastow ;  Port  Arthur,  Weymouth, 

J^.  alpestrisj  L.,  white  or  pale  straw  coloured,  rerrucose^ 
intertwining,  and  divaricatelj  branched,  densely  thjrsoid  at 
apex,  more  stipitate  below. 

Hab.  on  earth.  Cascades  and  Port  Arthur,  Oldfield^  Hook. 
PL  Tasm.;  Mount  Wellington. 

F,  pycnoclada^  Pera,  white  or  jellow,  opaque,  not  glabrouB, 
csBspitose,  densely  ramose,  bjssmo  context. 
Hab.  Mount  Wellington,  Ulverstone. 

23.  C,  undalisy  Hffm.  =  Cenomyce  uncialisy  Tajl.,  greenish 
straw  coloured,  glabrous,  cylindrical,  fistulose,  dichotomoua, 
branches  short,  apices  subulate,  denticulate  or  digitate,  K  — 
C  -f . 

Hab.  on  mossy  earth.  Hook.  L.  J.  Bot.;  Stuart^  Hmpe. 
Possibly  the  specimens  have  been  juvenile  forms  of   CI 
capitdlata. 

Sub-genus  Clathrinay  Wainio. 

Thallus  efoliolose ;  podetia  terebrate  or  hiascent.  Apothecia 
usually  nigricant. 

24.  C.  aggregata,  Eschw.  =  Dufourea  collodes,  Tayl.,  =  Cor^ 
nicularia  terebrata,  Hmpe.,  pale  cinerascent  or  cervine,  pallid 
or  pale,  chestnut-red  or  darker,  at  base  iuscescent,  glabrous, 
somewhat  shining,  more  or  less  terebrate,  sterile  branches 
usually  slender  and  altemato  ramulose,  with  furcate  apices, 
fertile  branches  thick  with  shorter  turgescent  ramnles* 
Apothecia  fuscous  black  or  fuscescent,  aggregated. 

Hab.  on  earth,  rocks,  logs,  and  trees,  abundant;  all 
collectors.  Hook.  Fl.  Tasm.;  Stuart^  Hiupe.;  Krplh.;  Mount 
Wellington,  Mount  Arthur,  Ulverstone,  Brown's  Eiver; 
Knocklofty,  and  Macrobie's  Golly,  and  Cascades  and  New 
Town  Falls,  Bastow. 

Var,  inflata^  Wilson,  branches  and  ramules  much  inflated, 
to  3  mm.,  diam,  cylindrical,  but  broader  at  furcations  sterile. 

Hab.  on  earth  and  rocks,  South  Esk  at  Launceston ;  and 
Maria  Island,  Bastow, 

Var,  2,  tenera,  Wilson,  sterile  branches  and  ramules  paJe, 
filiform,  intricate,  procumbent,  K  -f  C  — ^  fertile  branches 
glaucous  green,  thicker,  more  terebrate,  erect,  short,  and 
discrete.    K  -f  C  -f . 

Hab.  OD  logs  and  trunks  of  trees,  common.  Mount  Wel- 
lington, etc.;  Ti^sman  Peninsula,  Weymouth, 
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25.  C  retipora^  Labil.,  =  Cenomyce  ret\poraf  Tayl.,  whitish 
or  l^luish  white,  csespitose^  glabrous,  reticulato  terebrate  Qr 
lacc-like,  thick,  branches  dichotomous,  short,  turgid,  apices 
obtuse.     Apotbecia  fusco  rufous,  or  pallesceut,  or  nigrlcant- 

Hab.  on  earth,  Hook.  L.  J.  Bot.;  abundant,  all  coHpct/^rs, 
Hook.  PL  Tasm.;  Stuart^  Hmpe.;  Njl.;  £rpm.;  ITlver8tx)ne ; 
George  Town,  and  Soutbport,  and  Mkcquarie  Harbour,  and 
Anockloft7,i7aj/(t^;  Tasman  Feninsulia  and  Huon,  Weyimmtkl 

26,  C  schizopora.  Nrl.,  thallus  of  whitish  or  cinerascent  or 
fuscescent  squamulae,  which  are  often  much  divided  or  i8idio8<^ 
dissected  or  furfuraceous  ;  podetia  small,  5  to  10  mm.,  high, 
pale  or  fusco  rufescent,  glabrous,  lacunose,  and  hiascent; 
much  thicker  upwards,  and  usually  divided  into  short 
branches,  which  are  all  truncate  and  fertile.  Apothecia 
nigricant,  minute,  aggregate,  margined,  concave  when  young, 
plane  when  older. 

Hab.  on  rottei^  logs  and  trees,  Nyl.,  ex.  hb.  Hook. ; 
Ulverstone ;  Tasman  I^ninsula,   Weymouth, 

4.  Stebeocattlok. 

Thallus  of  podetia  covered  more  or  less  with  fragile 
granules  of  various  forms.  Apothecia  terminal  or  lateral, 
lecideine,  fuscous  or  fusco  pallescent,  internally  solid. 
Cephalodia  of  various  forms  and  colours. 

1.  .S*.  ramulosum,  Ach.,  thallus  more  or  less  erect,  csBspitose, 
8  to  5  inches  high,  strong,  elongato  ramose,  the  axis  more  or 
less  arachnoideo  tomentose,  branches  with  whitish  fibrillosid 
granules  simple  or  divided  and  divaricato  ramulose. 
Cephalodia  8ub-podicellate,  scrobiculato  imequal,  somewhat 
^coloured,  with  a  gonimic  stratum  formed  of  nodules  con- 
taining gonimic  granules.  Apothecia  fuscous  or  paUescent, 
termiDal,  biatorine,  1  to  2  mm.,  broad.  Spores  cjlindraceo 
fusiform,  3  to  7  septate,  -036  to  06  X  -004  to  -006  mm. 

Hab.  on  rocks,  stones,  and  earth.  Hook.  L.  J.  Bot.;  Gunn 
and  other  collecfors,  Hook.  Fl.  Tasm.;  Stuart,  Hmpe. ;  Krplh, ; 
Mount  Wellington,  Brown,  Cr.  Prof.  Mueller  says  Krem- 
pelhueber's  specimens  belong  to  the  next  species.  It  is 
j>robable  that  the  others  do  so  too. 

2.  S,  proxi'miim,  Nyl.,  similar  to  S,  ratnulosum^  differing  in 
the  cephalodia,  in  which  the  gonimic  stratun;!  is  sirosiplioid. 
Spores  3  to  5  septate,  -028  to  06  x  -004  to  005  mm. 

Hab.  on  rocks  and  earth  in  mountainous  regions,  Krplh. 
levis..  Mull.  Arg.;  Mount  Wellington  ( IVeymouthtMd  Bastaw\ 
Mount  Arthur,  8.  Esk  (Launceston),  Ulverstone. 

3.  S/jnacrocarpoides,  Nyl.,  podetia  erect,  ramuloBe^  1 J  to  3 
inches,  glabrous,  or  for  most  part  corticat^,  granules  papillar,. 


scattered  or  eyanescent,  raxpules  fibriUoso  divided.  Ceplia- 
iSdisi  with  sirosiphoid  gonimlc  stratum.  Apotl;idcia  large,  2. 
to  4  min.  broad,  spores  3  to  7  septate,  036  to  *058  x  '004  to 
"00^  mm. 

i£ab.  on  stones.    Nyl.  ex  kb.  Hook. 

4*  S*  coralloid($y  Fr.,  =  S.  Corallinum  of  Babington,  caes- 
pitose,  ramose,  gUbrous,  granules  cinerascent,  sab-fibrillo^e, 
or  digitato  divided.  Apotl^ecia  terminal  and  lateral.  Spores 
<^lindraceo  fusif orm,  3  septate,  '02  to  '04  x  '0025  to  005  mm. 
Cephalodia  cinerascent,  yerrucose,  minutely  granulate,  sessile. 

Hab.    on    rocks,    St.  Patrick's  Siyer,  Gunn^  Hook.    FL 


5.  S.  denudatunty  Flk.,  podetia  slender,  simple  or  branclied, 
attenuate  at  apex,  glabrous,  granules  whitish  or  albo  cineras- 
cent, sub-peltate,  medio  depressed,  the  centre  yirescent,  margin 
white,  crenulate.  Apothecia  fuscous,  small,  plane  or  convex, 
terminal  or  lateral,  spores  elongate  fusiform,  3  rarely  to  5 
and  7  septate,  -02  to  -046  x  002  to  '004  mm.  Cephalodia 
oUvaceo  fusceseent,  yerrucoso  glomerulose. 

Hab.  on  rocks  ^ad  stones^  Chesbunt,  Archer^  Hook.  FL 
Tasm. 

6.  S,  leplaleum,  IjTyl.,  thallus  small,  5  to  10  mm.  high,  erect 
or  ascending  stipate,  spanoglj  ramose,  slender,  axis  nude, 
fi^abrous  above  or  granulose  at  apices  of  branches,  granules 
few,  white  or  whitish,  sub-globose,  small,  or  pulveraceous. 
Apothecia  not^  seen.  Cephalodia olivaceo us,  opaque,  or  olivaceo 
c^ierascent,  verrucoso  glomerulose,  or  botyroideo  glomerate, 
gonimic  granules  disposed  in  oblong  or  elongated  nodules. 

Hab.  on  granite  stones,  NjL;  Mt.  Wellington. 

7.  S,  graeilescenSf  Njl.,  white  or  albo  cinerascent,  of  soft 
l^^bity  with  podetia  nearly  an  inch  high,  ceespitoso  congested 
and  intricate,  branched  in  the  upper  part,  sparsely  glomeru- 
lose, granulose,  axis  slender,  filiform,  somewhat  glabrous, 
granules  verruculose  or  nearly  pulverulent.  Apothecia  and 
oi^[^2alodia  not  seen. 

Hab.  on  granite  rocks.  St.  Patrick's  River,  Gunn^  Hook. 
Fl.  Tasm. 

Sbbies  in, — Eamalodei. 

Thallus  fruticulose  or  filamentose^  erect  or  pendulous, 
terete  or  variously  compressed  or  angulose,  without  any 
folioles  or  granules  or  basal  crust,  internally  tubulose  with 
hollow  medulla,  or  solid.     Apothecia  generally  lecanorine. 

Genus  I. — ^Siphiela,  Fr. 

Thallu9  of  terete  or  compressed  stipes,  erect,  firm,  simpW 
o^  often  dicho^oinouslj  divided  or  ramose^  apices  obtuse  or 
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Bub-obtuse,  whitish,  opaque  or  sub-opaque,  rarely  dilated  or 
lobate,  medulla  white,  dense,  composed  of  elemieiitarj  fila- 
ments doselj  arranged  longitudinallj.     Apothecia  unknown. 

1.  «S.  torulosa,  Thunb.,  white,  compressed,  smooth,  ramose^ 
branches  ascending,  ramulose,  torulose,  oftea  thrust  down  at 
the  obtuse  apices  and  rugose,  aggregated  into  a  bushy  cushion 
about  an  inch  high. 

Hab.  among  mosses.  Mount  Wellington  (and  Brown,  Cr.); 
Ben  Lomond,  Bastow. 

2.  S,  pteruloides,  Nyl.,  c88spitose,  1  to  2  inches  high,  whitish, 
opaque,  upwards  compressed  and  attenuate  towards  apex, 
often  slightly  canaliculate  or  plicatule  longitudinally  on  both 
sides,  dichotomous  or  dichotomously  ramose,  one  branch 
generally  the  longer. 

Hab.  among  mosses,  Mount  Wellington. 

2.  Thamkolia.    Ach. 

Thallus  consisting  of  podetia,  which  are  cylindrical  or  sub- 
eompressed,  cornute,  imperforate,  simple  or  branched,  apices 
acute,  internally  fistulose.     Apothecia  unknown. 

1.  7!  vermicularis,  Sw.,  chalk  white  or  whitish,  2  to  4  inches 
long,  prostrate  or  ascending  or  erect,  simple  or  mrely  bifur- 
cate, smooth  or  longitudinally  rugulose,  nearly  dispersed,  or 
densely  stipate. 

Hab.  on  mossy  earth  or  among  Cladanias^  especially  C. 
capitellata,  in  alpine  places,  Mount  Wellington  {j^tA  Brown,  Or.). 

3.  UsNEA,  Dill.  Ach. 
Thallus  fruticTilose,  filamentose,  erect  or  pendulous,  fibrilloso 
ramulose,  medullary  axis  solid.     Apothecia  conoolorous,  orbi- 
cular or  peltate,  terminal  or  lateral.      Spores  small,  ellipsoid, 
colourless,  simple. 

1.  U.  barhata,  L.  Fr.,  albido  glaucescent  or  pale  cinereo 
Tirescent,  terete,  variously  branched,  erect  or  pendulous. 
Apothecia  concolorous,  rather  large,  fibrilloso  radiate. 

Hab.  on  trees,  logs,  and  old  rails  nearly  everywhere ;  Hook. 
L.  J.  Bot.  and  Fl.  Tasm.;  Krplh.;  Wilson ;  Bastow, 

K  1.  florida,  L.  Fr.,  erect,  scabrid,  divergenti  ramose. 
Apothecia  large,  plane,  pallido  carneous,  pruinose,  with  long 
cilise  on  the  margin. 

Hab.  on  trees  and  rails,  common.  Hab.  Hook.  L.  J.  Bot.; 
Stuart,  Hmpe ;  Wilson. 

F,%  scabrida,  Tayl.  (Mull.  Arg.)=C/:  scabrida  of  Taylor, 
short,  branches  few  but  covered  with  long  fibrils.  Apothecia 
large,  disk  glaucous  or  sub-csesio  albid,  receptacle  more  or 
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less  ciliate.    Spores  broadly  ellipsoid,  '01  to  *012  mm.  long. 

Hab.  Hook.  FL  Tasm. 

^.  8,  hirta^  L.  Fr.,  erect,  minutely  and  abundantlj  fibril- 
lose,  much  branched,  often  only  verrucoso  sorediate. 

Hab.  on  trees  and  rails ;  common. 

jF.  4,  dasypoga,  Ach.  Fr.,  eloogato  pendulous,  clothed  with 
numerous  short  spreading  fibrils. 

Hab.  on  trees ;  common.  St.  Mary's  Pass,  Mount  Arthur, 
etc. 

i^  5,  dasypogoides.  Mull.,  Arg.,  pendulous,  shorter  and  more 
bushy  than  dasyfoga, 

Hab.  on  trees ;  common.  TasmaH  Peninsula,  Weymouth ; 
Wilson. 

JF,  6,  articulaia^  Hudson,  pendulous,  elongato  ramose, 
smooth,  articulato  constricted,  more  or  less  inflated. 

Hab.  on  trees ;  frequent.     Mount  Wellington,  etc. 

2.  U.  siraminea,  M\ill.  Arg.,  B.  v.  M.  Vic.  Nat.,  1887, 
Oct.,  p.  89. 

3.  U.  irichodea,  Ach.,  albido  flavescent  or  white,  glabrous, 
ramoso  intricate,  branches  sparsely  fibrillose,  fibrils  some- 
times sub-secund.     Apothecia  concolorous,  margiu  nude. 

Hab.  on  trees.  Springs  and  St.  Crifepin's  WeU,  Mount 
Wellington,  Mount  Arthur.  Tuckerman  says : — U,  iri- 
chodea  and  U,  longissima  are  distinguished  from  the  fil&i- 
mentous  forms  of  (/,  barbata  by  their  always  epapUlate 
thallus. 

4.  U,  longissima^  Ach.,  flayescent  or  albido  cinerascent, 
slender,  elongato  pendulous  or  very  long,  terete  or  com- 
pressed, sub-pulveraceous  on  surface,  with  few  long  branches 
covered  with  long  glabrous  fibrils.  Apothecia  nearly  con- 
colorous or  pallid,  or  very  thinly  glaucescenti  sufEused,  ter- 
minal on  ramules,  margin  fibrilloso  ciliate. 

Hab.  on  trees,  Krplh.  Perhaps  the  specimens  found  be- 
long to  the  next  species. 

5.  U.  angulata,  Ach.,  albido  cinerascent,  or  albido  flavescent 
or  pallescent  or  glaucescent,  pendulous,  very  long,  elongato 
ramose,  costato-angular,  closely  fibril  lose,  fibrils  divaricate, 
here  and  there  papilloso-scabrous.  Apothecia  albid  or  albido 
glaucescent,  rather  small,  2  to  3  mm.  broad,  nmrgin  ciliate, 
with  slender  fibrils. 

Hab.  on  trees.  Gunn^  Hooker^  Lawrence,  Hook.  Fl  Tasm. ; 
Stuart,  Hmpe ;  St.  Mary's  Pass. 

4  Neubopoook.     Nees.  and  Flot. 

Thallus  erect,  surface  unequal,  ramose,  terete,  with  solid 
axis  of  homy  texture,  or  hollow.  Apothecia  nigricant  or 
occasionally  pallid,  terminal  or  sub-terminal. 
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1.  N,  mdaxanthus^  Ach.,  paUescent  or  flavescent  or  orange,, 
ofteu  spotted  or  ringed  with  black  at  the  base  and  elsewhere, 
especiallj  at  the  apices,  dix^hotomouslj  ramose,  apical  rainulea 
attenuate,  scrobiculoso  rugose  or  c^omewhat  smooth,  rdreiy 
papilla  to  scabrous.  Apothecia  black  or  pallesceiit,  large, 
4  to  12  mm.  broad,  margin  nude. 

Hab.  on  rocks,  Arthur  Lakes,  Gunn,  Springs  on  Mount 
Wellington,  Hooker^  Mossman^  Hook. .  Fl.  l^sm. ;  Summit  of 
Mount  Wellington,  (anl  Br<nvn,  Cr. ;  Basioiv,) 

6.  EvEENEA.    Ach.  Nyl. 

Thallus  flacid,  erect,  or  ascending,  or  prostrate,  or  pendulous, 
applanate  or  subterete,  laciniose  or  much  branched,  destitute 
of  rhizinee,  intemullj  stuppeous.  Aputhecia  lateral,  lecano- 
line.     Spores  small,  ellipsoid,  colourless,  simple. 

1.  E,  furfuracea  (?),  Mann.,  cinerascent,  dicbotomoualy 
multi  laciniate,  upper  surface  isidioso  f urfuraceous  or  fibril- 
lose,  under  surface  canaliculate,  black  or  csesio  nigricant. 
Apothecia  sub-marginal,  badio  rufous,  receptacle  smooth. 

Hab.  on  trees.  Cheshunt,  Archer^  Hook.  Fl.  Tasm.,  where 
it  is  marked  doubtful,  aH  above,  and  a  note  is  added  that 
there  was  only  one  specimen,  and  that  an  aged  and  imsatis- 
factory  one.  It  is  not  improbable  that  it  was  Parmelia 
physodes, 

6.  Ramalina^  Ach.  Fr. 

Thallus  whitish  or  pale,  compressed,  somewhat  shining, 
rigesceut,  erect  or  prostrate,  laciniate,  alike  on  both  sides. 
Apothecia  scattered  or  marginal,  concoiorous.  Spores  colour- 
less, oblong,  1  septate. 

1  R,  calicaris,  Hffm.,  pale  glaucous  grey,  or  albido  flaves- 
cent, rigescent,  erect,  dichotomously  branched,  lacinise  linear, 
compressed,  elongated,  attenuate  at  the  apices,  longitudinally 
lacunoso  canaliculate,  cortical  layer  filamentose.  Medulla 
'Si  — .  Apothecia  almost  terminal,  with  deflexed  and  elongated 
extremities  of  the  lacinee,  like  a  spur,  behind  them.  Beceptaele- 
ragose  beneath.     Spores  straight. 

Hab.  on  trees.  S.  Esk  (Launceston),  Gunn,  Hook.  Fl. 
Tasm. 

2.  R.  fraxinea^  L.,  pale  yellowish  or  glaucescent,  pendulous, 
straggling,  subrigescent,  lacinisB  compressed  more  or  less 
broadly,  applanato  dUated,  lacunose,  longitudinally  rugose  or 
nervose,  elongated  and  attenuate  at  the  apices,  cortical  layer 
filamentose.  Med.  K  — .  Apothecia  large,  marginal,  and 
8U)>erficial,  brownish  jellow  or  glauoesoent,  receptacle  rugose 
or  pUcato  rugose.     Spores  curved. 

Hab.  on  trees.    Stuart^  Hmpe. 
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3.  R.  Eckhni^  Sprang.,  var,  1,  tnehtbranacea^  Latir.,  paJlido 

flaueous  or  pallid,  membrauaceoua,  compressed,  laciAiate, 
icinifB  attenaato  linear,  glabrous,  striated,  apioes  acuminate, 
ineiao  divided.  Apotheoia  small,  marginal  or  scattered, 
pallido  cameous.  Spores  ovate  or  arcuate,  1  septate, 
•012  X    006  mm. 

Hab.  on  trees.    St.  George's  Bay,  Shnson. 

Var.  2,  ovalis^  Tayl.  =  R.  ovclisy  Tayl.,  straw  coloured  or 
pallid,  membranaceous,  glabrous,  minutely  lacunose,  obovate, 
simple,   or  sometimes  broadly   lobato   divided.      Apotheofa 
small,  scattered  all  over  the  upper  surface. 
Hab.  on  trees.     Gunriy  Hook.  F1.  Tasm. 

4.  R.  brevisy  Wilson,  var,  brevissima^  Wilson,  glaucous  pr 
pallid,  very  short  (8  to  10  mm.  long),  broadly  applanate, 
more  or  less  divided  at  the  circumference.  Apotbecia  large, 
scattered,  elevated,  disk  concave,  cameous,  or  albid,  margin 
often  inflexed.  Spores  oblong,  slightly  curved  or  reniform, 
1  septate,  -08  to  -09  x  '004  mm. 

Hab.  on  small  branches  of  trees  and  bushes.  UlverstOne ; 
Antill  Ponds,  Weymouth, 

h.  R.  fasiigiata,  Pers.,  pallid  straw  coloured,  small,  densely 
eaespitose,  lacinisB  sub-compressed,  dilated  and  inflated 
upwards,  smooth,  lacnnoso  impressed,  and  nervoso  rugose. 
Apothecia  terminal,  peltate,  sessile,  sub-fastigate,  on  very 
short  divergent  extremities  of  the  lacinise,  receptacle  plicato 
rugose.  Spores  ellipsoideo  oblong,  straight  or  curved,  1 
septate,  012  to  -017  x    006  to  007  mm. 

E^b.  on  trees.     Hook.  L.  J.  Bot. 

6.  R,  gmiculata,  Tayl.  =  R.  inflata,  Bab.  =  R.  pusillay  Le 
Prev.,  pallid  or  straw  coloured,  caaspitose,  sub-fastigiate, 
ramose,  sub-terete  or  sub-compressed,  smoother  obsoletely  sub- 
nervose,  often  perforated  with  minute  round  holes,  internally 
•fistulose,  branches  attenuate.  Apothecia  pallido  testaceous 
or  glauco  albid,  terminal  or  sub-terminal,  receptacle  smooth 
or  rugulose,  sessile  on  a  turgid  branch  or  appendiculate. 
Spores  oblong  or  fusiformi  oblong,  straight  or  obsoletely 
curved,  -009  to  -015  x  -004  to  007  mm. 

Hab.  on  living  and  decaying  twigs  and  branches  of  trees 
and  bushes,  Macquarie  Plains,  Oldfieid,  Cheshunt,  Archer^ 
Recherche  Bay,  Lake  St.  Clair,  and  St.  Patrick's  Biver,  Gunn^ 
Hook.  Fl.  Tasm.;  Krplh.;  Hobart,  Brown's  Biver,  Laun- 
oeston ;  and  B.  v.  H.  Vio.  Nat.,  1887,  and  Weymouth, 

Sbbibs  rV.  Phyllodei. 

Thallas  fbliaceous,  depressed,  lobate,  or  variously  laciniate  or 
stellate,  very  rarely  csespitoso  intricate  \  medulla  stuppeous. 
Apothecia  peltiform,  or  lecaaoiine,  or  lecideine,  or  gyrose. 
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Genus  I.  Nephboma,  Ach.  p.  parte. 
Thallas  with  cortical  layer  continued  on  under  surface,  and 
there  without  nerves ;  colour  above  ochroleucous  or  pallesceDt, 
underneath  paler  or  whitish  or  i)igricant.     Gonidial  stratum 
containing  true  gonidia.     Apothecia  rufous  or  fuscescent 

1.  N,  austraUf  Rich.,  albido  pallescent  or  stramineo  palles- 
cent,  passim  pallidi  rufescent,  3  to  4  inches  broad,  smooth, 
lobatolacioiate,  margin  sinuate,  underneath  whitish  or  whitish- 
straw  colour,  glabrous,  smooth.  Apothecia  rufo-fuscescent  or 
fuscous,  rotuDdate  or  somewhat  broader,  4  mm.  broad.  Spores 
fuscescent,  fusiformi,  oblong,  -015  to  -021  x  '006  to  '008  mm. 

Hab.  Cheshunt,  Archer y  Mount  Wellington,  Hooker^  Hook. 
PI.  Tasm.  Probably  these  specimens  belong  to  the  following 
species. 

2.  N.  antarcticum^  Jacquin,  stramineous  or  glaucescenti 
stramineous,  large  or  smaller,  lobato  laciniate,  margiu  undu- 
late or  crenate,  above  lacunoso  or  foveolato  impressed,  under- 
neath buUate,  smooth,  albid.  Apothecia  ruf o-fuscous  orrufous, 
reniform,  broad,  back  of  thalline  receptacle  rugose.  Spores 
fuscous,  oblong,  '02  to  024  x  -006  to  008  mm. 

Hab.  on  bark  of  trees,  Mount  Wellington  ;  Circular  Head, 
Weymouth,     JJistinguishtd  as  a  species  by  the  upper  surface 
foveolato  impressed,  and  the  lower  bullate  and  whitish. 

2.  Nephbomium,  Nyl. 

Like  the  preceding,  but  more  fragile ;  colour  lurid,  glauces- 
cent  or  fuscescent  or  rarely  pallid.  Gonimic  stratum  of 
granula  gonima  generally  moniliformi  concatenated. 

1.  N.  IcEvigatum,  Ach.  var,  papyraceum,  Hffm.,  lurido  fusces- 
cent or  glaucescent,  thin,  not  large,  orbicular,  rotundato  lobate, 
margin  sinuato  crenate,  opaque,  scarcely  shining,  beneath  pale, 
glabrous  and  slightly  rugulose.  Apothecia  fusco-rufous, 
margin  of  receptacle  creuulato  unequal,  back  of  receptacle 
minutely  depresso  granulate.  Spores  fuscescent,  fusiformi, 
oblong,  3  septate. 

Hab.  on  branches  of  trees.     St.  Mary's  Pass. 

2.  N,  cellulosutHy  Ach.,  livido  castaneous  or  castaneo  fusces- 
cent, diam.  4  inches,  reticulato  foveolato  or  lacunose  lobate, 
below  white  or  whitish  pallescent,  bullato  unequal,  glabrous. 
Apothecia  rufous,  to  more  than  \  inch  broad,  receptacular 
margin  scarcely  exceeding  disk,  and  entire.  Spores  fusces- 
cent, 3  septate,  -01 6  to  019  x  -006  to  -007  mm. 

Hab.  on  trees,'  Johnny's  Creek,  Oldfield,  Cheshunt,  Archer^ 
Mount  Wellington,  Hook.Fl.  Tasm.;  Nyl.;  Mount  Wellington, 
and  Weymouth, 


BT  BEY.   F.  B.  IL  WILSON.  161 

8.  PELTiaSBA,  Ach. 

Thallxis  membraDaceous,  lobate,  fragile,  cortical  layer  not 
ooDtinuous  on  the  under  surface,  and  there  generally  nerved 
and  rhizinose.  Apothecia  marginal  on  upper  surface  of 
thaJlus.  Spores  8,  colourless  or  slightly  fuscescent,  fusiform, 
3  to  5  to  7  septate.     Stratum  gonidiale  of  granula  gonima. 

1.  P,  canina,  L.,  cinerascent  or  cinereopallescent,  opaque, 
more  or  less  longitudinally  lacunoso  impressed,  adpresso 
tomentellose,  rotundato  lobate,  under  surface  longitudinally 
adpresso  albo  tomentose,  with  prominent  pale  anastomosing 
Tilloso  tomentose  nerves  extending  to  the  very  margin,  and 
clothed  with  tufts  of  pale  rhizinsB.  Apothecia  fuscous  or 
fusco  rufous,  adnate,  margin  nearly  entire,  back  of  receptacle 
uniformly  tomentose,  almost  sub-furf uraceous.  Spores  3  to  5 
septate,  066  to  07  x   0045  mm. 

Hab.  on  mossy  earth.    Stuartj  Hmpe. 

Var,  membranacea,  Ach.,  thallus  thinner,  more  glabrous. 

Hab.  Mount  Wellington,  Brown,  Cr. 

2.  P,  spuria^  Ach.  =  P.  canina,  var.  pusilla,  Fr.  of  Hooker, 
cinereo  virescent,  small,  digitato  lobate,  lobes  ascending, 
smooth,  glabrous  in  lower  part,  adpresso  tomentellose  upwards 
towards  the  apothecia,  under  surface  whitish,  with  thick 
coarse  spongioso  tomentose  nerYes,and  interstitial  longitudinal 
whitish  lacunae.  Apothecia  fuscous  or  rufo  fuscous,  roundish, 
margin  irregularly  crenulate  or  denticulate,  back  of  receptacle 
densely  irregularly  spongioso  tomentose.  Spores  aciculari 
fusiform,  3  to  7  septate,  056  to  '075  x  -0035  to  -0045  mm. 

Hab.  on  earth.  Soutbport,  Stuart,  Hook.  Fl.  Tasm. ;  Nyl. 

3.  P,  pofydactyla,  Hffm.,  glauco  pallesceut  or  pallido 
fuscescent,  digitato  lobate,  lobes  ascending,  glabrous  and 
shining,  smooth  or  obsoletely  impressed,  underneath  with 
thick  coarse  spongioso  tomentose  fusco  nigricant  anastomosing 
more  or  less  flattened  nerves,  and  interstitial  whitish  ]acun». 
Apothecia  fuscous  or  fusco  rufescent,  longitudinal  revolute 
margin  irregularly  crenulate,  back  of  receptacle  sub-verrucoso 
tomentose.     Spores  attenuate  fusiform,  3  to  7  septate. 

Hab.  on  mossy  earth.  Archer^  Laurence^  Stuart^  Hooker^ 
Hook.  Fl.  Tasm.;  XJlverstone,  St.  Mary's  Pass,  Mount  Wel- 
lington (and  W^mouth);  and  Laimceston,  and  Orag  Creeky 
and  New  Town  Falls,  Bastow, 

4.  P,  horizontalis,  L.,  pale  or  pallido  fuscescent  or  glauco 
pallescent,  rotundato  lobate,  glabrous,  smooth  or  slightly 
impressed,  shining,  margin  sinuate  crenate  and  slightly  undu- 
late, underneath  with  pale  brown  and  fuscous  black  coarse 
flattened  anastomosing  or  confluent  nerves,  and  interstitial 
white  lacunsB.  Apothecia  fuscous  or  fuscous  black,  rotundato 
or  ellipljicali  plane,  horizontal,  margin  irregularly  crenulate^ 
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often  inflezed,  back  of  receptacle  verrucoso  tomentose.  Spores 
6  to  8,  colourless  or  pale  f useescent,  fusiform,  3  septa-te,  '08  to 
•042  X   006  to  007  mm. 

Hab.  on  mossy  rocks  and  trees,  Cbesltmt,  Archer ;  Hook. 
FL  tasm. 

4.  Hetebodea,  Nyl. 

Thallus  laciniate,  sub-Qorneous  and  fragile  when  dry,  the 
under  surface  tomentose,  with  cyphelloid  spaces.  Apothecia 
marginal,  biatorine.     Spores  8,  simple,  ellipsoid. 

6.  H,  MUetteH,  Hmpe.  (Nyl.)  =  Stkta  MiUlUri,  Htnj>.  =b 
*$*.  ceirarioideSf  Bab.  =  Platysma  Mudteri^  l^yLf  flaviSo 
glaucescent,  passim  rufo-fuscescent,  vivid  green  when  fresli. 
and  moist,  orbicular,  2  inches  wide,  smooth,  sublacunosey 
rigescent,  lineari laciniate,  lacinise  sinuato mnltifid,  the  margin 
curved  downwards,  the  apices  broader,  crenato  incised,  sub- 
ascending,  underneath  fuscous,  sub-spongiose,  witli  black 
marginal  fibrils,  and  here  and  there  cyphelloid  whitisli  bare 
spaces.  Apothecia  carneo  mfous,  sub-pruinose,  strictlj 
marginal,  2  to  2^  inches  wide,  biatorine  or  cepbaloid.  Spores 
simple,  fusiformi  ellipsoid,  -009  to  01  x  -0026  to  -003  mm. 

Hab.  on  earth.  Hook.  Fl.  Tasm.;  Hmpe.;  Nyl.  The  uppeUt 
surface  of  the  thallus,  which  when  fresh  and  moist  looks  like 
a  h^patica  lying  loose  on  the  earth,  shrinks  when  dry,  so 
that  the  whole  plant  curls  up,  showing  only  the  fuscoins 
tomentose  under  surface,  and  bears  some  resemblan^  to  dried 
sheep  dung. 

5.  Stictina,  Nyl. 

Thallus  membranaceo  lobate  or  lobato  laciniate,  the  under 
surface  rhizinose,  and  with  cyphellse,  either  true  and  urceolate 
or  pseudo  and  pulverulent.  Apothecia  lecanorine.  Spores 
fusiform,  1  to  3  rarely  pluri-septate.  Gonidial  stratum  df 
dark  blue  granula  gonimii. 

A.  Pseudo  cyphellce  yellow. 

'X .  S.  errata,  L.,  lurido  f uscescent,  shin ing,  broadly  rotundato 
lobate,  crenate,  reticulate  lacunose,  reticulations  and  margins 
usually  bearing  citrine  soredia,  under-surface  fusco  riigricant, 
tomentose.  Apothecia  scattered,  blackish  ;  margins  crenate, 
at  length  excluded.  Spores  6  to  8,  fdscescent,  oblongb 
fusiform,  1  septate,  -02  to  032  x  '009  to  -01  mm. 

Hab.  on  earth,  rocks,  and  trees.    Brown,  Or.;  Hook.  L.  J. 
Bot.;  everywhere,  all  collectors.    Hook.  Fl.   Tasm.;    Stuart, 
Hmpe.;    £rplh.;    Mount    Wellington,    etc.;    and    Bastow^ 
Weymouth, 

2.  S,  carpoloma,  Del.,  glaucescenti  pallescent  or    flavido 
<anerieo  pallid,  3  to  5  inches  wid^,  somewhat  rigid,  aUnotit 
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shining,  wholly  lioeari  laciniate,  lacinise  lineaji  lobate,  lobes 
short,  retuse  at  margin,  upper  surface  scrobiculato  unequal, 
xmdemeath  somewhat  bullato  unequal,  pallid,  or  f uscescent ; 
tomentum  thin  or  evanescent,  pseudo-cjphellse  small,  citrine. 
Apothecia  black,  marginal,  1^  to  2  mm.  broad,  thalline 
margin  smooth.  Spores  fuscous,  fusiformi  oblong,  bilocular, 
023  to  027  X    009  to  01  mm. 

Sab.  on  trees.    Brown,  Cr.;  Njl.;  Mount  Wellington. 

3.  S,  gilva,  Thunb.,  dirty  lurido  pallescent,  or  lurido 
fnscescent,  paler  at  circumference,  3  to  5  inches  broad, 
rig^escent,  somewhat  shining,  laciniato  lobate,  lacinise  briefly 
lobate,  of  tea  almost  imbricate,  above  scrobiculato  unequal, 
within  medullary  stratum  white,  underneath  nigricant  or 
dark  fuscous,  margin  pallescent,  tomentum  moderate. 
Apothecia  fuscous  or  black,  opaque,  2  to  3  mm.  wide,  thalline 
receptacle  rugoso  scabrous,  pallid,  margin  crenate,  concolorous 
or  pale  brick-red.     Spores  as  in  S.  crocata, 

Hab.  on  stones  and  trees,  Nyl ;  Launceston. 

4.  S.  granulata,  Bab.,  sordidly  cinereo  pallid  or  cinereo 
fuscescent,  especially  at  circumference,  dilated,  rigid, 
thicker  than  S.  carpoloma,  nearly  opaque,  laciniato  lobate  or 
deeply  laciniate,  laciniee  crenate  or  lobato  crenate,  scrobicu- 
late  or  scrobiculato  unequal,  margin  and  sometimes  rugse 
grauuloso  albido  sorediate,  underneath  pallid,  tomentum 
moderate,  pseudo  cyphellsB  white  or  yellow,  often  large. 
Apothecia  not  seen. 

Hab.  on  trees.  Cheshunt,  Archer,  fertile.  Hooker  and 
Gunn,  barren,  Hook.  Fl.  Tasm.;  Nyl. 

B,  Pseudo  cyphellce  white. 

5.  S,  cinamomea.  Rich. =5.  fragiiiima,  Bab.,  glauco  pallid 
or  pale  yellow,  passim  rufescenti  fuscescent,  thinly  mem- 
hranaceous,  rigescent,  fragile,  smooth,  or  here  and  there  obso- 
letely  scrobiculato  unequal,  lineari  laciniate,  lacinisB  pinnatifid, 
margin  here  and  there  minutely  laciniato  dissect,  apex  dichoto- 
mous,undemeath  fuscoochraceous  or  ochraceo  pallid,  especially 
towards  margin,  tomentum  rhizinose,  short,  deficient  at 
margin.  LacinisB  underneath  costate  or  sub-costate  in  the 
middle  and  especially  towards  centre  of  plant,  above  canalicu- 
lato  impressed.  Apothecia  fuscous  or  rufescent,  1|  to  3  mm. 
broad,  scattered  or  sub-marginal,  thalline  margin  irregularly 
clenticulato  lacerate  or  sub-crenulate,  and  at  length  nearly 
evanescent.  Spores  fuscescent  or  fuscous,  oblongo  fusiform, 
1  to  3  septate,  024  to  -03  x    009  to  Oil  mm. 

Hab.  on  rocks,  earth,  logs,  and  trees  in  shady  places,  NyL; 
Mount  Wellington,  Mount  Arthur,  St.  Mary's  Pass ;  Tasman 
Peninsula    and    Mount    Bischoff,     Weytnouth^  and    Mount 
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Wellington,  and  Eiiockloftj,  and  Maria  Island,  and  Circular 
Head,  Bastffw ;  B.  v.  M.  Vic.  Nat.,  Oct.,  1887. 

C.  Cyphella  urceolatt  or  thelotremoid* 

6.  S.  fuliginosa,  Dicks.,  cervine  or  cinereo  fuscescent,  2  to  4 
inches  broad,  rigescent,  either  somewhat  smooth  or  unequal, 
or  here  and  there  scrobicidato  rugose,  rather  shining  or 
nearly  opaque,  monophyllous,  variously  lobed,  lobes  rotun- 
date,  above  frequently  sprinkled  with  fuscous  or  uigricant 
coralloid  isidia,  underneath  pallid,  tomenium  moderate, 
cyphellfld  white  or  pale.  Apothecia  fusco  rufescent,  1  nun. 
broad,  scattered,  often  albido  piloso  ciliate  at  margin.  Spores 
colourless,  fusiform,  1  to  3  septate,  027  to  04  x  '007  to 
•008  mm. 

Hab.  on  trees  and  mossy  rocks.     Gheshunt,  Archer^  Hook. 
Fl.  Tasm. 

7.  iS*.  sylvaiica,  Huds.,  cervine  or  cinereo  fuscescent,  4  to  6 
inches  or  more,  rather  rigescent,  nearly  shining  or  sub-opaque, 
lightly  scrobiculato  unequal,  laciniato  lobate,  lobes  varioualj 
divided,  divisions  obtuse  at  apex,  upper  surface  here  and  there 
lightly  furfuraceous,  beneath  tomentose,  fuscous  or  fasces- 
cent,  generally  near  margin  pallescont.  Apothecia  as  in 
S.  fuliginosa,  but  rather  larger  and  margin  nude. 

Hab.  on  mossy  rocks  ana  trunks  of  trees,  Stuart^  Hmpe. 

8.  S,  limbata,  Sm.,  glauco  lurid  or  pale  cervino  fuscescent, 
2  to  4  inches,  scarcely  rigescent,  smooth  or  very  lightly 
scrobiculate,  unequal,  scarcely  shining,  monophyllous,  variously 
lobate,  lobes  rotund  ate,  margin  usually  covered  with  cinerous 
or  sordid  bluish  grey  soredia,  often  with  round  patches  of  the 
same  on  the  upper  surface  of  the  thallus  chiefly  towards  the 
margin,  underneath  pallid,  tomentutn  moderate  or  evanes- 
cent, cyphellae  white  or  whitish,  moderate.  Apothecia  not 
seen. 

Hab  on  trunks  of  trees  and  mossy  rocks,  Mount  Welling- 
ton ;  Tasman  Peninsula,  Bastaw,  The  last  three  species  are 
simillir  and  may  be  easily  confounded. 

9.  S.  quercizans^  Acb.,  lurid,  cervino  pallescent  or  cervino 
fuscescent,  4  to  10  inches,  thinly  membranaceous,  scarcely 
rigescent  or  shining,  smooth,  laciniato  lobate,  lobes  variously 
creuato  divided,  margin  chiefly  granulate  isidiose  and  then 
somewhat  reflexed, undulate,  underneath  tomentose,  fuscescent, 
but  at  margin  pallid  or  ochraceo  pallid,  cyphellsB  urceolate. 
Apothecia  generally  sub-marginal,  fusco  rufescent,  2  to  3  mm. 
broad,  thaiyne  margin  thin,  nude.  Spores  colourless,  fusi- 
form, 3  septate,  -03  to  '032  x  -008  to  009  mm. 

Hab.  on  trees  and  mossy  rocks.     NyL 
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10.  S.  filicina^  Ach.,  pallido  flavesceut,  or  pallido  cinereo 
flavicaat,  small  or  moderate,  rigescent,  or  thinlj  membra- 
naceouB  and  scarcely  rigescent,  somev^hat  shining  or 
sub-opaque,  smooth,  stipitate,  or  sub-stipitate,  lobato  incised, 
lol3e8  beneath  at  least  towards  the  base  costate,  margin 
▼ariouslj  sinuate,  underneath  ochraceo  pallid,  tomentum  thin, 
or  sometimes  none.  Apothecia  rufoas  or  badio  rufous, 
scattered,  2  to  3  mm.  broad,  thalline  margin  pallido  testaceous, 
entire,  or  sometimes  very  slightly  cranulate.  Spore)  colour- 
less, fusiform,  1  to  3  septati,  '03  to  -04  x  '003  to  '009  mm. 

Hab.  Johnny's  Creek,  and  Bick  River  Gully,  Oldfield^ 
Cheshunt,  Archer^  Hook.  PI.  Tasin.;  Krplh. 

Var,  latifroas^  Rich.,  larger  and  broader,  4  t?  7  inches  or 
more. 

Hab.  on  trunks  of  trees.  Hooker ^  near  caves  Back  River, 
OldJUld,  Hook.  n.  Tasm.;  Krplh. 

6.  Sticta,  Ach.  pro  parte. 

Thallus  variously  lobed,  or  la^iniato  lobate.  Rhizinse  simple, 
Gonidial  stratum  of  yellowish  greea  gonidia. 

A,  Pseiido  cyphellce  yellow. 

1.  S,  aurata,  Ach.,  glaucous  or  testac90  rubricose,  or  rosy 
nibricose,  widelv  expanded  (to  one  foot),  somewhat  firm,  opaque 
or  scarcely  shining,  lobato  divided,  lobes  sinuato  incised, 
margias  crenato  uudulaie,  generally  citrino  pulverulent, 
medullary  stratum  citrine,  underneath  fusco  nigricant  or 
f  uscescent,  mar  j;in  beneath  pale,  briefly  tomentose.  Apothecia 
spadiceous  black  or  blaek,  largish  or  lar^e,  5  to  8  mm., 
receptacle  sub-podicellate  in  young  apothecia,  thalline  margin 
thin,  often  inflexed,  marginal  or  sub-marginal.  Spores 
fuscescent,  3  septate, -021;  to  028  x  '007  to  -003  mm. 

ELab.  on  trunks  of  trees  and  mossy  rocks.  Cheshunt, 
Archer  J  St.  Patrick's  River,  Gunn^  Mount  Wellington,  ^i7t?^r. 
Hook.  Fl.  Tasm.;  Krplh.;  Wilson. 

Var.  rubella,  Tayl.  =  S.  rubella  of  Hooker,  dull,  lurid  or 
pallido  rubricose,  widely  lobate,  3  to  6  inches,  firm,  opaque, 
covered  with  thin  white  down,  s  )mewh  it  smooth,  or  obsoletely 
foveolato  scrjbiculoso  unequal,  here  and  there  with  punoti- 
form  citrine  soredia. 

Hab.  Hook.  L.  J.,Bot,;  Mount  Wellington,  St.  Mary's  Pass. 

2.  S'  orygmcea,  Ach.,  flavido  pallesceiit,  or  livido  glauco 
pallescent,  broadly  lobate,  3  inches  or  more,  thinly  mem- 
branaceous but  rig.:;sceut,  slightly  shin -.ng,  closely  scroiuculato 
unequal,  or  sometimes  reticulato  costate,  l>bes  rotundace, 
margin  broadly  and  unequally  creuate,  yellow  within,  under- 
neath ochraceo  pallescent,  very  ^thinly  tomentosoi  here  and 
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there  often  nearly  nude.  Apotheoia  fuscous  black  or  blaelr^ 
1^  to  2  nun.  broad,  thalline  receptacle  smooth, margin  crenulatd 
at  length  almost  obliterated. .  Spores  fusiform,  '022  to  *08& 
X  -008  to  -01  mm. 

Hab.  on  trees.  Southport,  Stuatt^  Hook.  Fl.  Tasm.;  Hook. 
L.  J.  Bot.;  Nyl.;  Mount  Arthur ;  Blue  Tier,  Simsan^  Tasmaa 
Peninsula,  Weymouth, 

8.  S.  Urvillti^  Del.,  coriaceo  flavescent  or  ochraceo  paJlid, 
widely  expanded,  4  inches  or  more,  soft,  opaque,  or  here  and 
there  somewhat  shining,  smooth  or  passim  lightly  scrobicu- 
lato  unequal,  laciniato  divided,  lacinisB  lobate,  crenate,  or 
Tariously  divided,  citrine  within,  underneath  thinly  tomentose* 
pallid,  or  in  the  centre  fuscescent.  Apothecia  fuscous  black 
or  black,  scattered,  at  length  3  to  5  mm.  broad,  thalline 
margin  rugose.  Spores  fusiform,  3  to  5  septate,  '038  to  '048 
X  '006  to  •007  mm. 

Hab.  on  bushes  and  among  mosses.  B.  v.  M.  Vic.  Nat.,  1887, 
Oct. 

Var,  Coknsoi^  Bab.,  firmer  and  scrobiculate,  margins  with 
granulose  or  lobulose  isidia.  Apothecia  sometimes  7  mm. 
broad.     Spores  1  to  3  septate,  034  to  '04  x   008  to  'Oil  mm. 

Hab.  in  forests  on  bark  of  fagus,  very  abundant.  Gunny 
Hooker^  Hook.  Fl.  Tasm.;  Nyl.;  Krplh. 

B,  Pseudo  cyphella  white, 

4.  S.  dissimulata,  Nyl.,  var,  multifida,  Laur.,  lurido  glauces- 
cent  or  pallido  cervine  or  pallido  lurid,  of  moderate  size, 
somewhat  flaccid,  thin,  rather  shining,  scrobiculato  unequal, 
lineari  laciniate,  lacini»  narrow,  sinuato  multifid,  margin 
often  fringed  with  minute  lobules  or  lacinioles,  apical  lobes 
linear,  obtuse  or  retuse,  underneath  pallid  or  at  the  centre  fusco 
pallescent,  tomentum  rhizinose,  fuscescent  or  pale  whitish,  of 
moderate  length,  towards  the  margin  evanescent.  Apothecia 
fuscous,  receptacle  granulato  rugulose,  margin  scarcely  pro- 
minent, at  length  nearly  excluded.  Spores  fuscous,  oblongo 
fusiform,  1  or  3  septate,  023  to  '032  x  '006  to  008  mm. 

Hab.  on  trunks  of  trees,  Anna  Maria  Biver,  Brown^  Cr. 

5.  S,  Freycinetii,  Del.,=S.  glabra,  Tayl.,  ochroleucous  or 
pallid,  rarely  pallido  rufescent,  6  to  10  inches,  scarcely 
rigescent,  slightly  shining,  smooth  or  obsoletely  imequai, 
laciniato  lobate,*  lobes  siDuato  divided,  crenate,  margins  often 
partly  albo  sorediate,  underneath  slightly  tomentose,  fuscous 
or  fusco  cinereous,  at  margin  pallescent  or  pallid.  Apothecia 
rufous  or  rufo  fuscescent,  2  to  4  mm.  broad,  receptacular 
margin  in  young  state  inflexed,  then  as  if  thinly  lacero  fim- 
briate or  sub-crenulate,  marginal  or  scattered.  Spores 
colourless,  oblong  or  oblongo  lusiform,  3  septate,  '022  to  *03 
X  -007  to  -009  mm. 
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Sab.  on  trees,  common,  Mount  Wellington  (and  Brown, 
Cr-);  everywhere,  by  all  collectors,  Hook.  PI.  Tasm.;  Nyl.; 
Krplh.;  Stmson,  Bastcw^  Weymouth, 

P'.  1.  rugosa,  NjL,  thallus  rugose,  Nyl.  Syn.  Meth. 

J*\,  2.  angutUt,  Wilson,  small,  narrow,  linear. 

Sab.  Mount  Wellington,  Blue  Tier,  Simson, 

Var,  1,  fulvo  cirurea^  Mont,  more  widely  lobate,  margim 
crenate  or  crenato  incised,  underneath  ochraceo  fuscescent, 
margin  lighter,  or  all  ochraceo  pallid.  Apothecia  dark 
rufous,  often  larger,  3  to  5  mm.  broad. 

Hab.  Mount  Wellington. 

Var.  2.  prolifera^  MulL,  Arg.  =  S,  glabra^  Tayl.,  Hook.  L, 
J.  Bot. 

6.  S,  fossulata,  Duf .  =  S,  linearis,  Tayl.  =  S  foveolata  of 
Babington  =  S>  Billardierii,  Del.  of  Mull.,  Arg.,  pallid  or 
pale  lurido  glaucescent  or  glaucescenti  pallid,  small  or 
moderate  or  large  to  a^foot  or  more,  scrobiculato  foveolate» 
and  transversely  costate  between  the  pits,  linear!  laciniate, 
lociniflB  subpinnatifid,  intricate,  apices  retase,  underneath 
pallid  or  fuscescent,  rhizinose  tomentum  moderate  or  scanty, 
or  obsolete,  pseudocyphellBB  white  or  occasionally  whitish- 
jellow,  sometimes  rather  rare.  Apothecia  rufous  or  fusco 
rufous  or  nigricant,  2  to  3  mm,  broad,  marginal,  plane,  thalline 
margin  at  length  excluded.  Spores  fuscous  or  fuscescentt 
oblongo  fusiform,  1  to  3  septate,  -02  to  -032  x  008  to  -Oil 
nun. 

Hab,  on  trees,  common,  Derwent  River,  Brown,  Cr. ; 
%>rings  on  Mount  Wellington,  Oldfield^  Hooker,  Hook.  FL 
l&sm.;  Hook.  L.J.  Bot.;  Nyl.;  Krplh.;  Mount  Wellington ; 
and  Mount  Dromedary,  etc ,  Bastow ;  Blue  Tier,  Simson ; 
Tasman  Peninsula,  Weymouth ;  Mount  Wellington  and  else* 
where. 

Var,  1.  cellulifera,  Tayl.,  thallus  thick,  rigid,  more  broadly 
laciniate  divided  and  scarcely  to  the  centre,  lobes  sub-palmate, 
profoundly  reticulato  scrobiculate,  underneath  pallid,  or 
towards  the  centre  dark  and  more  reticulato  rugose  and 
thinly  rhizineo  tomentose. 

Hab.  Mount  Wellington. 

Var,  2.  Richardi,  Bab.,  glaucescent,  a  foot  wide. 

Hab  G^nn,  Hook.  FL  Tasm. 

C.  cyphellce  thelotrtmoid. 

7.  S,  stlpitata^  C.  Kn.,  glauco  pallid,  when  moist  a  bright 
gpreen,  here  and  there  rufescent,  sub-erect,  2  to  3  inches  high 
and  sometimes  4  inches  broad,  thin,  somewhat  rigid,  scarcely 
shining,  obsoletely  scrobiculate,  laciniato  lobate,  laciniaa  sub- 
pinnatifid,  margins  sinuate  and  undulate,  sinuses  round  and 
flomewhat  large,  apices  often  broadly  dilated  and  crenate. 
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Bometimes  deeply  divided  or  e'^en  laciniatnle,  Tinder- 
neath  pale  fulvous,  tomentose,  tcmentum  short,  sordid, 
denser  towards  the  base,  which  often  ends  in  a  stout  woody 
tomentose  stipe.  Apothecia  fusco  lufous,  1  to  3^  mm.  broad, 
scattered,  thaUine  margin  entire,  often  at  length  obliterated. 
Spores  colourless,  fusiform,  5  septate,  '036  x  '007  mm. 

Hal».  on  trunks  of  trees  and  fern  trees  and  logs.     Mount 
Wellirgton;  Gordon   Eiver,  AUport.     The   plants  generally 
grow  closely  crowded  together  and  imbricatefi,  often  coverings 
many  feet  of  tree  or  log  with  sub-ascending  fronds.      The 
juvenile  state  of  this  lichen  is  very  remarkable,  and,  so  far  as 
I  am  aware,  it  is  unique  among  lichens.     It  is   about  1   inch, 
high,  fruticulose,  ramose,  the  branches  spreading  out  in  one 
plane  secundo  incurved,  the   stem  and  lower  side  of  the 
branches   terete,   fulvous,  tomentose,  the   upper  side  plane, 
smooth,  plumbeous,  the  higher  branches  slightly  dilated,  the 
la&t  divisions  extremely  minute.     The  diameter  of  the   stem 
is  about  1  mm.      The  plumbtous  colour  is  owing  to  the  pre- 
sence of  numerous  blue- green  grannla  gonima  disposed  in  a 
mcniliform  manrer  immediately  under  the  upper  cortex.     It 
is  notable  that  in  the  juvenile  state  the  gonimic  stratum  is 
composed  of  granula  gonima,  while  that  of  the  adult  plant  is 
of  gonidia.     The   adult  form  of  the  plant  is  developed  from 
the  apex  in  the  shape  of  a  minute,  broad,  green  frond,  con- 
taining true  gonidia.     The  stem  then  grows  thicker  and  more 
tomentose,    and    at   length   loses   the   plumbeous  branches, 
llany  plants  wither  away  without  developing  the  frond. 

4.  S.  damcrcornisy  Ach.,  var.  macrophyUa,  Del.  =  S.  macro^ 
phylla  of  Hampe,  pale  rufescent  or  hepatico  fuscescent,  usually 
widely  expanded,  4  to  6  inches  or  even  a  foot  or  more,  rather 
rigescent  and  shining,  smooth  laciniato,  lobnte,  lacinisB  pinna- 
tifid,  apices  dichotcmous  obtuse,  underneath  fusco  nigricant, 
margin  pallescent  or  cinereo  fuscescent  or  ochraceo  pallescent, 
tomentum  moderate,  thin,  or  none.  Apothecia  fusco  rufous  or 
fusco  nigricant,  H  to  3  mm.  broad,  marginal  or  scattered, 
thalline  margin  obsoletely  crenulate  or  nearly  entire.  Spores 
colourless,  or  lightly  fuscescent  fusiform,  1  to  3  septate^ 
•026  to  -036  X  -008  to  Oil  mm. 

Hab.  Hook.  L.  J.  Bot.;  »S/i/ar/,  Hmpe. 

Var,  suh-caperaia^  l^yl,=Sttcta  suh-caperaiay  Nyl.  of  Cr., 
pale  lurid,  size  moderate,  thinner  than  macroph^lla  and  more 
imbricato  lobate.     Spores  *C26  to  046  x  '009  to  "Oil  mm. 

Hab.  Mount  Wellington,  Browne  Cr, 

6.  S.  sub'Variabilis,  Nyl.,  sub-stipitate,  glaucous  grey, 
smooth,  shining,  laciniato  lobate,  often  dichotomous,  terminal 
lacinise  linear,  narrow,  furcate,  with  rounded  apices,  lateral 
lacinisB  smaller,  crowded,  sub-erect,  beneath  pale  flesh  pink, 
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tamentum  short,  snuff  browo,  margin  nude.     Apothecia  not 


Sab.  Mount  Wellington,  Mount  Arthur ;  Gordon  Biver, 
A/iport. 

6.  .S.  cinereo glauca^  TajL,  ^laucescent  or  cinerasceut,  usuallj 
cervine  at  circumference,  about  3  inches  broad,  rigescent, 
scarcely  shining,  lobate,  lobes  crowded,  sinuate,  somewhat 
crenate  or  spreading  at  the  margin,  smooth  or  obsoletely 
unequal,  beneath  pallid  or  slightly  ochraceo  pallid,  tomeutum 
short,  concolourous,  or  whitish.  Apothecia  badio  rufous,  1  to 
1^  xnm.  broad,  thalline  margin  slightly  cremulate.  Spores 
colourless,  fusiform,  1  septate,  '036  to  '05  x  'OO?  mm.; 
attentuate  at  each  end. 

Sab.  Hook.  L.J.  £ot.;  Hmpe.;  Rev.  Mr.  Babington  com- 
pares it  with  Stutina  limbata, 

7.  S.  prolificans,  Nyl.,  B.  v.  M.  Vic  Nat,  1887,  Oct. 

7.  Lob  ARIA,  Hffm.  pro.  p. 

ThalluB  variously  lobed  or  laciniato  lobate.  Kbizinas 
simple.  Ecyphelldte,  underneath  buUate,  reticulate  tomen- 
tose.  Gk>nidial  stratum  in  some  species  formed  of  green 
gosidia,  in  others  of  dark  blue  granula  gonima. 

1.  Z.  icrohiculata^  Scop.,  glauco  flavescent,  reticu'ato  scrobu- 
late,  sorediate,  UTrdemeath  albido  bullate,  tomentum  fusees- 
cent.  Apothecia  scattered,  margin  thick,  entire,  indexed. 
Spores  colourless,  fusiform,  3  to  7  septate,  '05  to  '08  x  006 
to  007  mm. 

Hab.  Bisdon  Cove,  Brown,  Cr.;  Hmpe.;  Hook.  L.J.  Bot.; 
Miss  LilUy. 

8.  BiCASOLiA,  D.  N. 

Thallus  lobate  or  laciniate,  affixed  by  fasciculate  rhizinse. 
Cyphell»,  none  usually.  Gonidial  stratum  of  small  green 
gonidia.  Spermagones  in  mastoid  prominences.  Spores 
fusiform  and  septate. 

1.  R,  herbacea  (?),  Huds.,  pallid  or  pale  lurid,  or  here  and 
'Qiere  glauco  pallescent,  widely  expanded,  6  inches  to  a  foot 
and  more,  thinly  membranaceous,  scarcely  rigescent,  some- 
what shining,  here  smooth  and  there  rugulose,  lobate,  lobes 
crowded,  rotundato  crenate  and  undulate  at  margin,  under- 
neath pallid,  rhizinsB  concolorous  or  whitish.  Apothecia 
rufous,  4  to  8  mm.  broad,  thalline  margin  entire  or  obsoletely 
and  thinly  crenulate,  opaque,  obsoletely  granulato  rugulose. 
Spores  colourless,  and  at  length  often  f uscescent,  fusiform, 
often  broadly  fusiform,  1  septate,  '026  to  -046  x  -009  to  -012 
Inm. 
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Hab.  on  rocks  and  trunks  of  trees,  Gunn,  Hook.  FL  Tasm., 
where  is  is  marked  doubtful  as  above,  and  a  note  is  added 
that  there  was  but  a  single  specimen,  and  that  in  bad  con- 
dition. 

9.  Pabmelia,  Acb.  NjL 

Th  alius  lobate  or  laciniate,  expanded,  sometimes  shining, 
medulla  stuppeous.  Apothecia  scattered.  Spores  8,  ellip- 
soid, simple,  small.  Spermatia  acicular,  fusiformi  incrassu- 
late  at  the  acute  apices. 

1.  jP.  periaia^  L.,  albo  ^laucescent  or  whitish,  dilated,  lobed» 
lobes  rotundate,  sub-imbricate,  often  albo  sorediate  on  the 
margins,  under  surface  fuscous  black  or  black,  and  pale 
towards  margin.  Medulla  K  yellow  C  — .  Apothecia  badio 
rufous,  margin  entire.  Spores  'Oil  to  017  x  -007  to  -01 
mm. 

Hab.  (various  collectors)  Hook.  Fl.  Tasm. ;  Hook.  L.  J. 
Bot. ;  Hmpe. ;  Erplh. ;  Tasman  Peninsula,  IVeymouth.  Often 
confounded  with  tne  following  species,  which  is  much  more 
common,  and  is  readily  distinguishable  by  the  rimulose  upper 
surface,  seen  with  a  leus,  and  by  the  perforated  apothecia^ 
and  especially  by  the  chemical  reaction. 

2.  F,  perforata^  Wulf.,  whitish  or  glaucous  white,  lobate  or 
lobato  sinuate  or  sinuato  divided,  smooth,  minutely  reticulate 
rimulose,  margin  often  albo  sorediate,  under  surface  fuscous 
Iblack  or  black.  Medulla  K  yellow,  then  red.  Apothecia 
badio  rufescent,  or  fusco  rufous,  often  medio  perforate,  margin 
entire. 

Hab.  Brown's  Biver,  St.  Mary's  Pass,  Launceston,  Mount 
Arthur ;  Knocklof ty,  Bastow ;  Circular  Head,  TFeymou^. 

3.  jP.  ienuirima^  Tayl.,  =  P,  sulcata  of  Taylor  =  P,  saxatilis 
c/i  Babington  and  Hampe,  glauco  cinereous  or  glauco  pallea- 
cent  or  whitish,  usually  glaucous  or  virescent  in  growth; 
rigescent,  somewhat  shining,  laciniate,  laciniss  sub-pinnatifid, 
sinuate,  concave,  apices  crenate  and  crenato  divided,  uppef 
surface  here  and  there  scrobiculato  impressed,  and — especially 
towards  the  apices — ^marked  with  white,  small  rugulosities, 
underneath  black,  fibrillose.  Medulla  K  yellow,  then  red. 
Apothecia  elevated,  at  length  appressed,  incurved,  rufa 
castancous,  or  rufescent,  or  fusco  rufous,  sometimes  1  inch 
broad,  at  length  splitting  into  lobes.  Becoptacle  reticulate 
scrobiculate. 

Hab.  on  trees  and  rocks,  Derwent  Biver,  Bi^own,  Cr. ; 
Launceston,  Gunn,  Hooker,  Hook.  Fl.  Tasm. ;  Hook.  L.  X 
Bot. ;  Hmpe. ;  Nyl. ;  Brown's  River,  Mount  Wellington,  St. 
Mary's  Pass,  Launceston,  Mount  Arthur ;  Tasman  Peninsula^ 
Weymouth ;  Knocklofty,  Bastow, 
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Var,  1,  corallina.  Mull.  Arg.,  tlie  white  markings  on  the  upper 
surface  more  numerous  and  reticulate,  centre  crowded  with 
l)ulbou8  isidia. 

Hab.  on  rocks,  Launceston. 

Far.  2,  multifidai  Wilson,  pallid  or  glaucescenti  pallid, 
laciniate,  laciniee  narrow,  sinuate,  multifid,  verj  laxly  affixed, 
under  surface  densely  hirsute.  Apothecia  large,  over  an  inch 
wide,  lacerato  lobate.  surface  undulate,  receptacle  corrugate 
with  elevated  reticulations. 

Hab.  OD  Mount  Arthur. 

4.  -P.  saxatilis,  L.,  var.  omphalodes,  L.,  =  P.  ienuissimd^ 
Hmpe.,  fascous  or  nigricant,  shining,  somewhat  smooth, 
reticulato  rugulose,  laciniose,  lacinisB  sinuato  multifid  or 
smuato  incised  or  lobate,  apices  retuse,  black  and  fibrillose 
beneath.  Medulla  K  yellow,  then  red.  Apothecia  spaJiceo 
badious  or  fuscous,  margin  entire  or  crenulate. 

Hab.  on  alpine  rocks,  Hmpe.     Query,  F,  Unuirima  ? 

5.  P.  conspersa,  Ehrh.,  pale  ochroleucous,  orbicular,  laciniato 
divided,  lacmise  appressed,  contiguous  or  imbricate,  margins 
sinuato  incised  or  crenate,  undulate,  under  surface  fuscous 
black  or  fuscescent,  nigro  fibrillose.  Medulla  K  yellow,  then 
red.  Apothecia  spadiceous  or  fuscous,  margin  thin,  inflexed. 
Spores  -008  to  -012  x  -005  to  -008  mm. 

Hab.  Guntiy  Hooker^  Archer,  Oldfield^  Hook.  Fl.  Tasm.; 
Hook.  L.  J.  Bot. ;  Hmpe. ;  Nyl. ;  Krplh ;  Hobart,  Mount 
Wellington,  St.  Mary's  Pass,  Launceston ;  and  Bellerive,  and 
Knocklofty,  Basiow, 

Var,  1,  laxa.  Mull.  Arg.,  =  P.  tasmanica,  Tayl.,  =  P.  incisa^ 
Tayl.,  fide  Mull.  Arg.,  not  appressed,  imbricate,  lacini» 
narrow,  multifid,  underneath  fuscous,  or  fuscescent,  or  pale, 
nude. 

Hab.  Hook.  L.  J.  Bot. 

Var,  2,  isidiaia,  Anzi.,  centre  of  thallus  densely  isidiose. 
Hab.  Mount  Wellington. 

Var.  8,  sienophyllay  Ach.,  lacinise  of  thallus  narrower,  much 
more  divided,  and  imbricate. 
Hab.  Launceston,  Miss  Lilley, 

6.  P.  australUnsis^  Cr.,  albido  flavescent,  opaque,  beneath 
nigricant,  nude,  lacinise  long,  convolute.  Medulla  E — C  pale 
red.  Apothecia  not  seen.  Similar  in  appearance  to  P,  vagans^ 
Nyl. 

Hab.  on  rocks.  Mount  Wellington,  Brown,  Cr, 

7.  P.  caperata,  L.,  flavescent  or  sub-stramineous,  dilated, 
lobato  incised,  rugose,  under  surface  black,  margin  paler,  nigro 


172  TASMANIAK  LICHEK8. 

rhiziDOse.  TbaL  K  f  yellow  C  +  Medulla  K  —  C  — . 
Apotheciaf  badio  rufeFcent,  margin  crenulate,  pulyerulent. 
Spores  -017  to  -02  x  -007  to  01  mm. 

Hab.,  ▼arious  collectors,  Hook.  Fl.  Tasm.;  Stuart,  Hmpe.; 
Krplh.;  Brown's  Biver,  Hu  n  River,  Hobart,  St.  Mary's 
Pass,  Falmouth,  Launceston,  XJlverstone ;  Jordan,  and  Ant  ill 
Ponds,  and  Tasman  Peninsula,  Weymouth. 

8.  P,  iuh ' caper aiula,  Nyl.  in  lit.,  like  a  smaller  P,  caperaia, 
tliallus  diminshed,  adnnte,  lobes  crer^ato  incised,  beneath 
black  even  at  the  extreme  margin.  Thai.  K— C— .  Apotheda 
pallido  testaceous  or  t^staceo  rufous,  1  to  3  mm.  broad,  concave 
with  receptacular  margin  thin,  nearly  entire  or  obsoletely 
crenulate.  Spores  014  to  017  x  -007  to  008  mm. 

Hab.  on  bark  of  trees,  D^rwent  River,  Brown,  Cr, 

9.  P,  ruiidoto,  Tayl.,  =  P.  ochroleuca.  Mull.  Arg.,  fid.  ejus, 
flavicant,  orbicular,  3  to  4  inches  wide,  closely  adhering,  smooth, 
longitudinally  plicate,  centte  minutely  corrugate  and  tawny. 
Apothecia  central,  crowded,  concave,  disk  rufescent,  margin 
thin  at  length  crenulate.  Much  smaller  than  caperata  and 
lighter  in  colour. 

Hab.  Hook.  L.  J.  Bot. 

10.  P.  tiliacea^  Ach.,  glaucescent,  sub-orbicidar,  laciniato 
lobate,  laciniflB  rotundate,  smooth,  margin  sinuato  crenate. 
Medulla  0  red.  Apothecia  badio  rufescent,  chiefly  in  the 
centre  of  the  thallus,  receptacle  smooth,  margin  nearly  entire. 

Hab.  Cheshunt,  Archer^  Hook.  Fl.  Tasm.;  Mount  Stuart, 
Weymouth ;  Brown's  River,  Bellerive,  Hobart,  St.  Mary's, 
Launceston  (and  Bastow). 

Far.  1  scortea,  Ach.,  orbicular,  sinuato  lobate,  lobes  short, 
rotund,  undulate,  margin  inciso  crenate,  centre  of  thallus 
isidiiferuus  and  pulverulent ;  Med.  G  red. 

Hab.  on  dead  wood  and  trees,  Launceston. 

Var,  2,  Hookeri,  Tayl.,  =  sub-lcevigata,  Nyl.,  fide  Mull.,  Arg., 
pinnatifido  divaricate,  lacinisB  apprtssed,  linear,  narrow,  dis- 
tinct, sinuato  incised,  apices  truncato  furcate,  beneath  very 
atro  rhizinose ;  Med.  C  red. 

Hab.  on  small  branches  of  trees  and  bushes,  Launceston ; 
Tasman  Peninsula,  Weymouth, 

11.  P,  ulophylla,  Ach.,  orbicular,  pallido  virescent  or 
cinereo  virescent  or  pallid,  glalrous,  lobato  laciniate,  lacini» 
rarely  sub-rugose,  apices  rotundato  lacerato  crenate,  margins 
elevated,  crisp,  and  albo  pulverulent,  beneath  sordid  white, 
ruguloso  fibrillose  ;  Med.  0  red.  Apothecia  scattered,  small 
fuscous,  margin  thin,  at  length  rugoso  crenate  or  pulverulent. 

Hab.  Brown's  River,  Hobart,  St.  Mary's  Pass,  XJlverstone, 
Mount  Arthur,  Launceston  (and  Bastow), 
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12.  P.  laceratula,  Nyl.,  =  P.  subflava  TayL,  fide  Mull.  Arg., 
whitish  or  albo  glaucescent,  thinly  membranaceoua,  1  to  3 
inches  wide,  rugulose  or  passim  smooth,  lobato  laciniate, 
margin  crenate  or  crenato  incised,  or  ofteaer  for  the  most  part 
lacero  dissect  or  nearly  isidioso  dentate,  beueath  white,  and 
with  concolorous  fibrQs  few  and  longish.  Apothecia  badio 
testaceous  or  pale  badious,  2^. to  3^  mm.  broad,  receptacle  sub- 
podicellate,  margin  thin,  entire,  or  sub-entire.  Spores 
•012  to  013  X    007  to  01  mm. 

Hab.  Hook.  L.  J.  Bot. 

13.  P.  adpmsa,  Krplb.;  B.  v.  M.,  Vic,  Nat.,  1887,  Oct. 

14.  P.  albatay  Wilson,  white  or  bluish- white,  opaque,  with 
here  and  there  sorediate  patches,  lobate  or  laciniato  lobate, 
undulate,  lobes  rotund,  crenato  incised,  beueath  white  or 
whitish,  sometimes  reddish-white,  with  scattered  lon^i^ish 
fibrils,  concolorous,  or  cBBrulescent,  or  c®ruleo  nigricant ;  Med. 
K  yellow  C — .     Apothecia  not  sften. 

Hab.  on  rocks,  Launceston. 

15.  P.  olivacea^  L.,  olivaceo  fuscous,  orbiculur  or  sub-orbi- 
cular, smooth  or  minutely  corrugated  or  sometimes  var- 
nished, laciniato  lobate,  lobes  appressed,  plane  crenate,  sub- 
opaque,  under  surface  concolorous ;  Med.  K— C— .  Apothecia» 
badious  or  badio  rufescent,  margin  entire.  Spores  '01  to 
•019  X    007  to  01  mm. 

Hab.  on  earth,  rocks,  and  stones.  Richmond,  Oldfieldy 
Hooker^  Hook.  Fl.  Tasm.;  Hobait,  Launceston;  Knocklofty, 
Bastow. 

Var.  prolixa,  Ach.  dark  olivaceous,  sub-orbicular  or 
effuse,  laciniate,  lacinisB  narrow,  variously  divided,  multifid, 
plane,  crenate,  incised,  under  surface  nigricant,  fibrillose. 
•Spores  009  to  012  x    005  to  006  mm. 

Hab.  Nyl.  Probably  subprolixa,  a  variety  of  P.  imiiairix, 
Tayl. 

16.  P.  lanatQy  L.,  nigricant  or  f  usco  nigricant,  terete,  slender, 
decumbent,  stragglingly  ramose,  entangled,  nearly  shining. 
Apothecia  lateral,  concolorous,  receptacular  margin  sub-entire 
or  nearly  granular,  unequal.  Spores  009  to  012  X  '007  to 
•008  mm. 

Hab.  Mount  Wellington,  Brown ^  Cr.  A  filamentous  form  of 
Vmblicaria  cylindrical  which  is  found  on  the  mountain,  is  very 
apt  to  be  taken  for  this  species. 

17.  P,  aipicola,  Th.  Fr.,  nigro  olivaceous,  crustaceo  cartila- 
ginous, orbicular  or  expanded,  sub-opaque,  laciniss  convex, 
rugoso  plicate,  imbricate  and  complicate,  narrow,  toruloso 
intricate,  apices  incurved,  under  surface  very  black,  sparsely 
fibrillose;  Med.  K— C— .  Apothecia  nigricant,  concave,  margin 
entire.     Spores  '007  to  012  X  '005  to  -009  mm. 

^  Hab.  Mount  Wellington. 
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18.  P.  physoda,  L.,  whitish,  Bub-rtellate,  lacinie  mnltifid, 
plane,  gUbroae,  smootli  imbricate,  under  aurface  naked, 
rug"ae,  fuacoos  black,  apices  inflated  and  badio  pLillesceat, 
Thai  K  jellow,  C  + ,  Med.  K  —  C  —.  Apothecia  ^padiceooB 
or  badio  rufescent,  tnargin  eotire.  Spores  006  to  '008  x  005 
to -006  mm. 

Hab.  Hook.  L.  J.  Bot;  Hmpe.;  Krplh.;  Mount  Wellington, 
Monnt  Arthur ;  Blue  Tier,  Simson  ;  Tdsman  Peainsula,  W^- 
mouth  ;  Enockloftj  and  Cascades,  Bastcw. 

Var.  1.  vittata,  Ach.,  laciniffi  narroir  and  linear,  denigrate 
at  the  margin. 

Hab.  Brown's  Kirer,  Moant  Arthur. 

F  lugubris,  Pers.,=i'.  enUromorpha,  Ta.j\.,=P.physodes,  var. 
enUromorpha  of  Babington,  generally  rugulose,  with  narrow 
lacinise  spread  out  to  a  span  or  more. 

Hab.  Btvwn,  Cr.;  Gunn,  Archer,  Hook.  Fl.  Tasm.;  Hook. 
L.  J,  Bot.;  Mount  Welliogton. 

Var.  2.  encausia,  Sw,,  albido  cineraaceot,  nearly  fusceocent, 
Darrowly  laciniate,  unequal,  iacinite  multifid,  convex  or  terete, 
imbricato  decumbent  or  depressed,  under  surface  nigrescent, 
opaque.  Apothecia  badio  rufous,  margin  crenalate.  Spocea 
-007  to  -01  X  -005  to  '008  mm. 

Hab.  Mount  Wellibgton. 

19.  P.  placorhcdioides.'Sy\.,=P.  conferta,  Tayl.,  similar  to 
physodes,  but  with  thallus  growmg  together  as  though  mono- 
phyllo  orbicular,  thinly  membranaceous,  margin  crenate  or 
taciniato  incised,  beneath  nigricant,  but  paler  at  edge  or 
wholly  albid.  Apothecia  much  elevated,  liver  coloured  or 
liver  reddish,  4  to  8  mm.  wide,  crowded  at  centre  of  thallus. 
Spores  W)8  to  01  x  005  to  006  ram.  Polymorphus,  some- 
times ruguloee,  etc.,  etc. 

Hab.,  very  common  on  trees  and  logs.  Oldfitld,  Hook.  Ft. 
Tatim. ;  Hook.  L.  J.  Bot.;  Nyl.;  Huon,  Brown's  Eiver,  Mount 
Wellington,  St.  Mary's  Pa'ss,  Launceston,  Mount  Arthur, 
Dlverstone  ;  Tasman  Peninsula,  and  Hobart,  Weymouth. 

20.  P.  mundata,  Nyl.,  whitish  or  whit«,  narrowly  laciniate, 
laciniea  dichntomous,  linear,  I|  to  2^  mm.  broad,  closely  rugu- 
loso  unequal,  sub-opaque,  under  surface  black,  somewhat 
-'•■-■ —  -':—'-   corrugate,  and  towards  apices   badious  or 

Apothecia  pallido  badious,  4  to  9  mm.  broad, 
ilose,  elevated,  base  sub-podicellate,   margin 

■008  to  009  X    006  to  "007  mm. 

uf  trees.  r«r«fl«*,Nyl.;DerwentEiver,.5ri7a'«, 
Dwn's  River,  Mount  Wellington. 

Nyl.,  laciniee  somewhat  broader,  densely  and 
ih-white  pulverulent     Sterile. 
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Hab.  on  trees — dendrosma — in  shadj  woods  at  base  of 
Mount  Wellington,  Brown,  Cr. 

21.  P,  pertusa^  Schrank,  =  P.  diairypa,  Tayl.,  whitish, 
orbicular,  piano  appressed,  glabrous,  laciniss  narrow,  multifid, 
sinuate,  convex,  somewhat  shining,  minutely  perforated,  apices 
dilated,  crenato  incised,  sometimes  sorediate,  under  surface 
black  and  rugose.  Medulla  K  yellow  C  - .  Apothecia  rufo 
fuscescent,  margin  entire,  iaflexed.  Spores  2  to  4,  large,  045 
to  06  X    022  to  028  mm. 

Hab.  Brown,  Cr.;  Gunn,  Cheshunt,  y^rr^r,  Hook.  Fl.  Tasm.; 
Brown's  River,  Mount  Wellington,  St.  Mary's,  St.  Mary's 
Pass,  Launceston,  Mount  Arthur ;  Blue  Tier,  Simson  \  Tasman 
Peninsula,  Weymouth  and  Basfow, 

Var,  1.  coskinodesy  Wilson,  much  smaller,  glaucous,  riddled 
with  perforations,  somr-times  merely  reticulate. 

Hab.  Mount  Arthur ;  Tasman  Peninsula,  Weymouth. 

Var,  2.  montana,  Wilson,  dwarfed,  generally  fusco  rufous 
or  fuscous  or  black,  laciniss  congested,  convoluto  undxdate, 
perforations  where  usually  apothecia  appear,  but  few. 
Apothecia  small,  badio  rufous  or  rufo  fuscous,  elevated,  con- 
cave, margin  thin,  entire,  back  of  receptacle  rugose.  Spores 
*04  X  '025  mm.;  epispore  thick,  like  that  of  a  pertusaria. 

Hab.  on  twigs  of  shrubs  at  summit  of  Mount  Wellington. 

22.  P,  reticulata^  Tayl.,  Hook.  L.  J.  Bot.  Description  m 
Tayl.  Flor.  Hiber. 

23.  P.  angustatOy  Pers.,  =  P,  inequalis,  Tayl.,  =  P,  monilU 
formis,  Bab.,  yellowish,  sub-opaque,  or  rather  shining,  sub- 
orbicular,  lineari  laciniate,  lacinisa  1  mm.  wide  or  less,  multifid, 
plane  or  convex,  imbricate  or  sub-imbricate,  often  moniliformi 
constricted,  apices  attenuate,  under  surface  either  continuously 
or  interruptedly  spongy,  fuliginous  or  fusco  badious,  upper 
surface  sprinkled  with  minute  white  glandulose  papillce,  visible 
with  lens.  Apothecia  spadiceous,  or  badio  fuscescent, 
moderate  or  largish,  elevated  and  spongy  at  the  sides,  margin 
at  length  lobato  unequal.  Spores  somewhat  spherical,  '005 
to  -007  X  -004  to  -005  mm. 

Hab.  Grass  Tree  Hill,  Hooker,  Cheshunt,  Archer,  Hook.  Fl. 
Tasm.;  Mount  Wellington,  Mount  Arthur,  St.  Mary's  Pass. 

24.  P,  colpodes,  Ach.,  whitish,  sub-stellate,  1  to  2  inches  wide, 
lacinisB  1  mm.  broad,  lineari  multifid,  rather  plane,  apices 
often  2  to  3  crenate,  under  surface  fuligineo  pannose. 
Apothecia  spadiceo  rufescent,  2  to  5  mm.  wide,  margin  nude, 
entire  or  slightly  rugulose.  Spores  oblong,  '0025  x  '001 
mm. 

Hab.  Mount  Wellington,  Mount  Arthur ;  Tasman  Penin- 
sula, Weymouth. 
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10.  Thblobchistes. 

Thallus  laciniate,  generally  stellato  orbicular.  Apotliecia 
orange  or  jellow.     Spores  colourless,  polari  bilocular. 

1.  T,  flavicanSy  Sw.,  yellow  or  orange-yellow,  casspitose,  sub- 
terete,  slender,  entangled,  much  branched,  branches  attenuate, 
furcellate  at  apices.  Apothecia  orange  or  rufous  orange, 
margin  thin,  sub-entire.  Spores  elliptico  oblong,  '012  to 
•018  X  -007  to  -Oil  mm. 

Hab.  B.  V.  M.,  Vic.  Nat,  1887,  Oct. 

Var,  subexiliSy  Ny  1.,  =  Physcia  subexilis  of  Crombie,  smaller, 
C8BSpitose,  oraDge-yellow  throughout.  Apothecia  saffron 
orancre,  1  to  2  mm.  wide,  thalline  margin  at  length  excluded. 
Spores  Oil  to  016  x    006  to  008  mm. 

Hab.  on  rocks,  Kent  Island,  Brown  Cr.;  B.  v.  M.,  Vic. 
Nat.,  1887,  Oct. 

2.  7!  chrysophthalmus,  L.,  yellow  or  flavo  albicant,  or  flavo 
oinerascent,  rigescent  narrowly  laciniate,  lacinisB  ascending, 
diyaricato  multifid,  apices  filbriloso  ramulose  or  spinose, 
whitish  beneath.  Apothecia  orange,  margin  filbriloso  ciliate, 
sometimes  naked.  Spores  elliptico  oblong,  'Oil  to  *0I7  x 
•006  to  01  mm. 

Var,  Sieberiy  Mull.  Arg.,  =  Pamulia  spinosa  of  Taylor. 
Hab.  on  basaltic  rocks,  George  Town,   Gunn,  Hook,  Fl., 
Tasm.;  Hook.  L.  J.  Bot.;  Krplh.;  Launceston. 

3.  T.  velifer,  Wilson,  yellow,  or  in  the  sun  orange,  \  inch 
or  less  broad,  sociable,  laciniolate,  lacinisB  somewhat  conyex, 
beneath  albid,  sub-canaliculate,  with  concolorous  ciliae,  the 
apices  ascending,  elongate,  applanate,  inflated,  with  their  lower 
cortex  and  the  medulla  usually  wanting,  and  often  exposinc^ 
copious  green  or  yellow  gonidia.  Apothecia  orange  rufous,  1 
to  2  mm.  broad,  at  length  sub-cephaloid,  much  elevated,  1  to 
2  mm.  high,  arising  from  the  base  of  the  thalliDe  apical  lobes. 
Spores  '01  x  '008  mm.  bilocular,  the  locules  united  by  medial 
tube. 

Hab.  on  bark  of  trees  and  bushes,  sterile.    Launceston. 

4.  T.  parictinuSy  L.,  yellow,  sub-orbicular,  membranaceous, 
rotundato  lobate,  incised,  lobes  sub-imbricate,  appressed,  plane 
or  sub-concave,  smooth,  margin  crenate,  thickened  and  up- 
turned, under  surface  paler  or  whitish.  Apothecia  con- 
colorous or  waxy  orange,  margin  entire.  Spores  *01  to  '016 
X  -007  to  -009  mm. 

Hab.  on  trees  and  rocks.  Gunny  St.  Patrick's,  Oldjkld^ 
Cheshunt,  Archer y  Hook.  Fl.  Tasm.;  Hmpe.;  Krplh.;  Brown's 
Kiver,  Hobart,  Falmouth,  Launceston,  Mount  Wellington; 
and  Cornelian  Bay  and  Bellerive,  Bastow\  Derwent  River, 
Weymouth, 
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Var.  lychnea,  Acb.,  orange  coloured,  pulyinate,  crowded 
Totando  squamulose,  adscendenti  imbricate,  margins  granu* 
loBo  pulverulent  or  lacero  dissect.  Apothecia  margin  entire, 
pulyerulent. 

Hab.  Domain,  Hobart. 

11.  Phtscia,  Njli 

Thallus  laciaiate,  usuallj  stellate  orbicular.  Apotheoia 
lecaaoriae,  nigrlcant.     Spores  fuscous,  1  septate. 

1.  P.  specioaa,  Wulf.,  white  or  albo  cinerascent,  stellato 
laciniate,  lacinisB  narrow,  multifid,  plane,  sub-imbricate,  some- 
what ascending  at  the  apices,  under  surface  plane,  albo 
floculose,  rbizinse  and  marginal  ciliae  whitish.  Medulla  Kj 
Cj.  Apothecia  fuscous,  margin  sub-entire  or  crenulate, 
incurved.     Spores  '025  to  036  x    012  to  017  mm. 

Hab.  Hmpe.;  Krplh.;  Mount  Wellington* 

F»  sarediata, 

Hab.  Brown's  River. 

2.  P.  comoaa,  Njl,  white  or  albo  cinerascent  or  albo  glau- 
cescent,  laciniato  divided,  laciniae  rather  short,  ascending, 
cili£9  sceittered  and  on  margin,  under  surface  pure  white. 
Apothecia  csesio  pruinose,  3  to  even  13  mm.  wide,  elevated, 
receptacle  podicellate,  sprinkled  with  cilisB,  margin  thin  and 
broad.     Sporea  '024  to  03  X   012  to  017  mm. 

Hab.  B.  V.  M.,  Vic.  Nat.,  1887,  Oct. 

3.  P.  eiellarii,  L.,  white  or  albo  glaucescent,  orbicular,  stellari 
a|>pressed,  lacinieB  multifid,con  tiguou8,sub-cor  tically  albomaou- 
late,  under  surface  whitish,  with  concolorous  or  fuscescent  or 
nigricant  fibrillsB.  Med.  K  yellow  C  — .  Apothecia  fuscous 
black  or  black,  naked  or  ceesio  pruinose,  margin  entire  or 
obsoletelj  crenulate.  Spores  oblong,  cells  nucleated,  '016  to 
•024  X  -008  to  Oil  mm. 

Hab.  on  trees,  St.  Mary's,  Launceston. 

4.  P.  astroidea,  Clem.,-  greyish  white,  orbicular,  thin,  closely 
appressed,  almost  entirely  granulose  or  leprose,  laciniato 
effigurate  at  the  circumference.  Med.  Ky  Cy.  Apothecia 
fuscous  black,  naked  or  pruinrose.  Spores  elUptico  oblong, 
cells  nucleated,  017  to  026  x    008  to  -Oil  mm. 

Hab.  on  trees,  St.  Mary's  Pass. 

6.  Physcia  picta^  Sw.,  whi*e  or  whitish,  appressed,  orbicular, 
laciniae  plane,  sub- imbricate,  contiguous  or  sub-confluent, 
narrow,  variously  crenate,  under  surface  black,  nude,  opaque, 
but  at  extreme  edge  whitish.    Apothecia  black,  ]plane,  small. 
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H  nun.  wide,  black  withii^,  receptacle  rather  elevated  and 
margin  crenulate.    Spores  'Oil  to  02  x  '007  to  009  'nun. 

Hab.  B.  V.  M.,  Vic-  Nat.,  1887,  Oct.  Verj  doubtful.  P.^a 
IB  a  strictlj  tropical  and  sub-tropical  lichen.  It  has  not  been 
found  in  Victoria. 

12.  Umblicabia. 

Thallus  membranaceous,  monophyllous,  umblically  affixed. 
Apothecia  lecideine,  complicato  compound  or  gyrose.  Para- 
ph jses  distinct.  Spermatia  slender,  shortly  cylindrical, 
obtuse  at  both  apices. 

1.  U,  cylindrical  L.,  cinerascent  or  dull  greenish  brown, 
tiiickish,  unequally  lobed,  margins  nigro  fibril loso  ciliate, 
upper  surface  rugulose,  under  suiSdce  pallescent,  more  or  less 
fibrillose.  Med.  K  —  C  — .  Apothecia  concentrico  gyrose, 
podiceUate.  Spores  8,  colourless,  ellipsoid,  simple,  01  to  '016 
X  -006  to  -008  mm: 

Hab.  on  sub-alpine  rocks,  summit  Mount  Welliog^n  (and 
Brown,  Or.). 

F,  jubata,  Wilson,  black,  filiform,  csBspitose,  elongate,  en- 
tangled. 

Hab.  with  type.  Mount  Wellington. 

2.  U,  atro-pruinosa,  Scbser,  var,  cinerascens,  Ach.,  fusco- 
nigricant  somewhat  cinerascent,  smooth,  or  at  the  centre  very 
thinly  rimuloso  areolate,  under  surface  fuligineo  nigricant,  or» 
especially  towards  the  margin,  cinereous  and  shining.  Apo- 
thecia somewhat  prominent,  simply  lecideine,  moderate. 
Spores  simple,  ellipsoid,  often  bean-shaped,  'Oil  to  016  x  '006 
to  -009  mm. 

Hab.  on  rocks  at  summit  of  Mount  Wellington.  Associated 
with  U,  cylindrical  but  on  more  exposed  parts  of  the  rocks. 

3.  U.  proboscideUy  L.,  cinereo  nigrescent,  thin,  crenate^ 
slightly  lobed,  pale  pruinose,  grey  in  the  centre,  wbere  it  is 
marked  with  elevated  reticulated  veins,  the  other  portions 
rugose.  Tinder  surface  smooth,  cinereo  pallescent,  Med.  K  — 
C  red.  Apothecia  gyroso  plicate.  Spores  8,  colonrleas^ 
ellipsoid,  simple. 

Hab.  Mount  Wellington,  Brcwn^  Cr. 
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A  LIST  OP  THE  BaiOWN  LICHENS  OP  TASMANIA. 
By  John  Shirley,  B.  Sc,  QmnsKSLAKD. 

In  preparing  this  paper  the  foUowing  works  have  been  con- 
sulted:— Babington's  ''Lichens  of  Tasmania,"  in  Hooker's 
flora  of  the  island,  by  a  most  accurate  and  painstaking  licheno- 
logist,  many  of  whose  names  are  now  obsolete  from  changes 
cf  classification :  "  Hooker's  Journal  of  Botany  for  1844  and 
1847/'  containing  descriptions  of  all  lichens  named  by  J.  D. 
Hooker  and  T.  Taylor,  also  the  *'  Botany  of  the  Antarctic 
Voyage  of  H.M.  ships  Erebus  and  Terror."  Pew  of  the 
names  given  by  Hooker  and  Taylor  are  now  employed,  as  they 
are  mainly  synonyms  of  liehf»ns  previously  described  by  older 
collectors :  the  Eev.  J.  M.  Crombie's  paper  on  the  lichens  of 
Sobert  Brown's  herbarium,  published  in  the  Journal  of  the 
LinnsBan  Society,  Vol.  xvii.,  1879,  pp.  390-401 ;  a  sound  and 
valnable  contribution :  ''  Exotische  Plechten  aus  dem  Herbax 
des  K.  K.  botanischen  Hofkabinetes  in  Wien,"  and  "Ein 
neuer  Beitrag  Zur  Plechten  Flora  Australiens,"  by  l)r.  A.  y. 
Krempelhiiber,  whose  names,  like  those  of  Hooker  and 
Taylor,  have  almost  wholly  lapsed:  numerous  "Licheno- 
logische  Beitrage/'  of  Dr.  Jean  Miiller,  of  Geneva,  the  most 
eminent  lichenologist  of  the  day ;  Dr.  W.  Nylander's 
"  Synopsis  Methodica  Lichenum" ;  and  Baron  P.  v.  Miiellef^s 
lists  of  Australian  lichens,  in  "  Pragmcnta  Phytographise 
AustralisB,"  Vol.  xi.^  and  the  Vietoriaai  Naturalist,  Vol.  iv., 
pp.  88-95. 

The  classification  is  that  of  Dr.  Jean  Miiller,  and  tbe 
reference  following  the  name  of  each  species  is  the  authority 
by  which  the  plant  is  regarded  as  Tasmanian. 


Obdeb  I. — EPHSBACEiE  (Nyl.)  Cromh,  (Epebaceiin  Qrevillea. 

Vol.      ,  p.   ). 

Tbibb  I. — EPHEBEiE   (Nyl.)   Oromb,  (Ephebei  in  Grerellea, 

Vol.    p.   ). 

Qenxxs  1. — Ephebe,  Friea, 

1.  Ephebe    tasmanica,    Cromb,^  Lich.,    B.  Brown's  Herb., 

No.  522  (b). 

2.  „  pubescens,  Ach»         „        „  „  „ 

No.  522  (a). 
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Obdbb  n. — CoLLBMACB^,  MuU,  Axg.  Enum.  licb.   Genere 

p.  18,  an    Lich.  Socot. 

Tbibb  IL«-OoLLBMBiB,  JS7Jrb.,  Par.  p.  408. 

QenuB  2, — ^Leptogium  (Pr),  Nyl. 
1.  Leptogium  tremelloides,  Fries,  Fl.  Tasm.,  p.  353. 

OeoHS  3. — Sjnecboblastus  (Trer.),  Korh. 

1.  SynechoblastuB  lencocarpus,  MuU,  Arg.,  s.  CoUema  lenco- 

carpum.     TayL,  Licb.,  B.  Brown,  No.  549  (b), 
Fl.  Tasm.,  p.  353. 

2.  ,,        uigrescens  (Trev.),  AuzL,  b.  Collema  nigrescens, 

Huds,,  Licb.,  B.  Brown,  No.  549  (a). 
8.  9,        implicatus,  MuU.  Arg.,  b.  Collema  unpllcatumy 

Nyl.  Licb.,  B.  Brown,  No.  511. 

4.  „        faBcicularis,  MuU.  Arg.,  b.  Collema  aggregatum, 

Nyl.,  and  C.  tbysansam,  Maug.,  Fl.  Tas.,  p. 
353. 

5.  „        flacciduB  (Acb.),  Korb.,  s.  C.  flaccidum,  Ach,,  Fl. 

TaB.,  p.  853. 

Genus  4. — Bamalodium,  Nyl. 

1.  Bamalodium  succulentum  (B.  Br.),  Nyl.,  Licb.,  B.  Brown, 

No.  551. 

Tbibb  m. — PrBBKOParDBs,  Th.  M.  Fries. <,  Licb.  Arct.,  p.  284. 

Genus  5. — Pyrenopsis,  Nyl, 
1.  Pjrenopsis  tasmanica,  Nyl.,  Fl.  Tasman.,  p.  353. 


Obdbb  HE.— Lichen acea,  Mvll.  Arg.,  Licb.  Sooot.,  b.   Euli- 
cbenes  and  Enum.,  Licb.  Genere,  p.  18. 

Tbibb  IY. — SPHiBBOPHOBEA,  Fr.,  Licb.,  Europ.,  p.  403. 

Genus  6.—  SpbsBropboron,  Pers. 

1.  SpbsBropboron  compressum,  Ach.,  Fl.  Tasm.,  p.  355. 

2.  „        australe,  Laur.,  Licb.,  B.  Brown,  No.  517,  Fl. 

Tas.,  p.  352. 

3.  „        coralloides, Pcr«.,  Licb.,  B.  Brown,  No. 5    *,F1. 

Tas.,  p.  352. 

4.  „        tenerum,  Laur.,  Fl.  Tasman.,  p.  352. 

Tbibe  V. — ^B^ONTTFCBiE,  Mull.  Arg.,  Licb.,  Catbar.,  7. 
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OenuB  7. — Bsdonufces,  Fern. 

1.  BfiBonufces  roseus,  Fers.^  Fl.  Taxman.,  p.  351. 

2.  ,,        heteromorphus,  Nyl.^  Fl.  Tasman.,  p.  351. 

3.  „        squamarioides,  Nyl.y  s.  B.  splanchnirima,  Mitt,^ 

Knigbtiella  lencocarpa,  Mull.  Arg.,  K.  squama- 
rioides, MtiU.  Arg.,  Fl.  Tasman.,  p.  851. 

Tkibs  YI.— Cladome^,  MuU.  Arg,,  JAch.  Gen^,  p.  22. 

Gknus  8. — Stereocaulon,  8ehre$. 

1.  Stereocaulon  ramulosum,  Ach.,  Lich.,  B.  Brown,  No.  526, 

Fl.  Tasm.,  p.  349,  s.  B.  proximum,  Krph.,  Fl. 
Aus.,  29. 
,1        ramulosQiu,  r.  macrocarpum,  Bah.f  NjL,  Syn. 
i..  236. 

2.  „        proximum,  Nyl.,  a.    B.  ramulosum,  Kremp.f 

Flecht.  Fl.  Aus.,  30. 

proximum,  t.  microcarpoides,  Nyl.,  Sjb.  i.,  238. 

coralloides,  Fr.,  a.  S.  corallinum,  Fr.^  Fl.  Tasm., 

p.  349. 

deuudatum,   Fere.,    a.    S.  assimile,    Nyh,   8. 

mixtum,  v.  denudatum.  Fere.,  Fl.  Tasm.,  p.  349. 

leptaleum,  I^yl.,  Syn.  i.,  250. 

gracilescens,  Nyl.,  Fl.  Tasm.,  p.  349. 

Genus  9. — Siphula,  Fr. 
1.  Siphula  torulosa,  Thunb.,  Licb.,  B.  Brown,  ]fo.  501. 

(}enuB  10. — Clatlirina,  MuU.  Arg. 

1.  ClathriDa  retipora,  Mull.  Arg.,  a.  Cladonia  retipora,  Flk., 

Fl.  Tasm.,  p.  350. 

2.  „        aggregata,  Mull.  Arg.,  a.  Cladonia  aggregatOi 

Eschw.,  Fl.  Tasm.,  p.  350. 

3.  „        schizopora,  Mull.  Arg.,  a.  Cladonia  schizopor^y 

Nyl,  Sjn.  i.,  217. 

OenuB  11. — Cladoniai  Effm. 

SbOTION  a.— AsOYPHiB. 

1.  Cladonia  rangiferina,  Effni.,  Fl.  Tasm.,  p.  350. 

„  „  ▼.  alpestris,  L.,  s.  C.  sylvatioa,  t. 

sylyestris,  L.,  Kremp.,  Exot.  Flecht.,  26. 
„        rangiferina,  t.  sjlvatica,  Sffm.,  Fl.  Tas.,  p.  350, 
Lich.  B.  Br.,  527. 
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2.  Cladonia  sqaamosa,  Hffm.j  Fl.  Tasman.,  p.  350,  s.   C. 

Bparassa,  Ach.^^  Hook.  lY.,  651. 
„        Bquamosa,  t.  acuminatai  Ach,^  8.  C.  acuminala, 
Ach.,  Lich.  E.  Br.,  53  L 

3.  „        furcata,  Effm.,  Fl.  Tasman,  p.  350. 

,,  „        Y.  adsperaa,  FZA;.,  s.  C.  adspersa,  FZA;., 

Lich.  R.  Br.,  535. 
„        furcata, T.  asperata,  Mull.  Arq.,  Lich.  Beit., 381. 

4.  „        amaurocrsea,  /S'c^.,  s.  C.  capitellata,  Bah,,  Fl. 

Taem.,  p.  350. 

5.  „        ceratophylla,  Eschw.^  F.  v.  M.,  Vict.  Nat.,  IV., 

89. 


SjBOTiov  B. — ScYPHOPHOB^.     Paeshcarpse. 

6.  Cladonia  pyxidata,  Fries.,  Fl.  Tasman.  p.  350. 

7.  „        cariosa,  Flk.,  NjL,  Sjn.,  I.,  194. 

&  „        fimbriata,  Effm.,  Fl.  Tasm.,  p.  350. 

y.  adB]>ersa,  Tuck.,  s.   C.  squamosa, 
f.  cylindrica,  Kremp.,  Flecht.  Flor. 
Au8.,  17. 
„        V.  radiata,  Fr.,  Fl.  Tas.,  p.  350,  s.  ▼. 

cornuta. 
„        V.  caniocrata,  Del.,  Fl.  Tas.,  p.  350. 
verticilata,  Flk.,  Fl.  Tasm.,  p.  350. 
cervicorrils,  Sch.,  Kremp.  Fl.  Aus.,  16. 
decbrticata,  Fr.,  Fl.  Tasm.,  p.  350. 
degenexaus,  Flk,^  Fl.  Tasm.,  p.  350. 
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Section  C. — ScYPHOPHOSiE-E&YTHBOcABPiE. 

18.  „        comucopioides,  JPr.,  s.  O.    deformis,  v.  Tas- 

macica,  Krpk.,  Flecht.,  Fl.  Au6t.,4,  Fl.  Tasm., 
p.  351. 
I,        comucopioidos,  y.  exteasa,  8ck.,  s.  C.  firma,  Laur^ 

Kremp.  Ex.  FL,  36. 
14,  „        deformis,  Hffm.,  Lich.,  E.  Br.,  No.  530,  FL 

Taam.,  p.  35L 

digitata,  FLffm.,  Fl.  Tasm.,  p.  351. 
macilenta,  Hffm.,  Fl.  Tasm.  p.  351. 

„  V.  seductrix,  Nyl.,  Syn.,  p.  225. 

floericeana,  ]Pr.,  Fl.  Tasm.,  p.  351. 

■ 

.   TitiBB  Vn.—TQAMNOLiEiB,  Mvill.  Arg,,  Lich.   Merjosh,  28. 

Geuus  12.— tChamuolia,  Ach, 
I.  Thamnolia  vermicularis^  SA,,  Lich.,  E.  Brown,  No.  528. 
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TsiBB  VllL — HBTBBODSiE,  MulL  Arg,,  Heterodei,  Nyh  Fueg. 

Pat.,  p.  30. 

Genus  13.-  -Heterodea,  Nyl. 
1.  Heterodea  muelleri,  Nyl.,  8jn.  I.,  306. 

TsiBB  IX. — UsNE^   MuH.  Arg.,  Bot.   Socot.,   p.   349,   and 

Tb.  M.  Fries.  Qen,  Heterol.,  p.  47. 

Genus  14. — TJsnea,  Hffm, 

1.  Usaea  barbata,  Fr.,  Fh  Tas.,  p.  344. 

,,         y,       Y.  scabrida,  Tayl.,  Fl.  Tas.,  p.  344. 

„         „       Y.  ceratina,  8ch.,  Cromb.  Licb.,  B.  Brown, 

No.  518  (b) 
T.  florida,  Fr.     „     „     „     „     No.  518  (a) 
Y.birta,  Ach,,  Kremp,*  Flecht.  Fl.  Aus.,  31. 
Y.  tasmanica,  Mull.  Arg.,  Licb.  Beit.,  391. 

2.  „         plicata,  Hffm.,  Kremp.,  Plecht.  Exot.,  62. 

3.  „        dasjpogoides,  Nyl.,  s.  U.  straminea,  MuU.  Arg, 

Licb.  Beit.,  96  and  1477. 

4.  „        angulata,  Ach,,  Fl.  Tas.,  p.  344. 

Genus  16. — ^Neuropogon,  Nees  et  Flat, 

1.  Neuropogon  melaxantbus  (Acb.),  Nyl.,  Licb.,  B.  Brown^ 

No.  523,  and  F].  Tasm.,  p.  344. 

Tribe  X. — Bamalikjh^,  MuU,  Arg.,  Bot.,  Socot.,  p.  350,  and 

Th.  M.  Fries.,  Gen.  TheteroL,  p.  50. 

Genus  16. — Eamalina  (Acb.),  Fr. 

1.  BamalioA  calicaris,  Fr.,  FL  Tasman.,  p.  344. 

2.  „         pusillii,  Le  Freur.f  Fl.  Tasman.,  p.  344. 

3.  „         inflata,  Hook.,  y.  gracilis,  Mull.  Arg.,  s.  B.  geni- 

culatH.,  Tayl.,  Flecbt,  Fl.  Aus.,  41. 
4  „        Ecklonii  y.   OYalis,  Midi.  Arg.,  s.  B.  calicaris 

B.  ovalis.,  Bah.,  Fl.  Tas.,  p.  344. 

Genus  17. — EYemia  (Acb.),  jP?y2. 
1.  EYevftia  Cuifuracea,  Mann.^  FL  Tasman.,  p.  344. 

Tbibb  XL^^PsLTiaBRBf,  MM.  Arg.f  Lkk  Gen^re,  p.  29 

Genus  18.— Peltigera  (Acb),  Hffm, 

1.  Peltigera  polydactyla,  Hffm.,  Fl.  Tasm.,  p.  344. 

„  „  Y.     doUcborbizAi     Nyl.,   Krejap 

Flecbt.  FL  Aus.  50. 

2.  „       horizontali3»  Bffm.,  Fl.  Tasm*,  p.  344. 
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3.  Peltigera  mfescens,  ITffm,^  v.  spuria  D.  c.  s.  P.  canina,  ▼. 

pusilla,   Korh.,  and   P.  spuria,  D.C;  FL  Tas., 
p.  346,  and  Njl.  L,  325. 
„        rufescens,  f.   membranacea,    Ach.,   lich.,  B. 
Brown,  No.  510. 

Genus  19. — Nephroma,  NyL 
1.  Nephroma  Australie,  A.  Bich,,  FL  Tasm.,  p.  345. 

OenuB  20. — ^Nephromium,  NyL 

1.  Nephromium  ceUulosum,  Nyl.^  Lieh.,  B.  Brown,  No.  543. 

FL  Tas.,  p.  345. 

Tbibe  XII. — GTBOPHOBEiE,  MuU,  Arg.f  Lich.  Genbre,  p.  29: 

Genus  21. — Gyrophora,  Ach. 

1.  Gyrophora  cylindrica,  D.C  Lich.,  B.  Brown,  No.  558. 

2.  „        proboscidea,  Ach.  „      „        „        „     559. 

Tbibe  XIII. — ^PABMBLiEiE,  Mull  Arg.^  Lich.  Genere,  p.  31 

and  Lich.  Parag.,  p.  3. 

Genus  22. — StictiDa,  Nyl. 

Section  A. — Cyphellat^. 

1.  Stictina  filicina  (Ach.),  Nyl,  Fl.  Tas.,  p.  345. 

„  „     ▼.   latifrons,  Bich.,  s.  S.  latifrons,  Rich,, 

FL  Tas.,  p.  345. 

2.  „        guercizans,  Nyl,,  Syn.  I.,  344. 

3.  „        fuliginosa,  Nyl,  Fl.  Tasm.,  p.  346. 

Section  B. — PsEUDOcYPHELLATiB-ALBiE, 

4.  „        fragillima,  Nyl,  v.  dissecta,  MuU.  Arg.,  s.  S. 

f  ragillissima,  Krph.,  F.  t.  M.,  Vic.  Nat.,  IV., 
90  ;  MulL  Arg.,  L.B.  XXV.,  Sup. 
„         fragillima,   y.  dissimilis,  Nyl,  s.  S.  dissimilis, 
Nyl,,  and  S.  Cinnamomea,  JStc^.,  Mull.  Arg., 
Lich.  Beit.,  561. 

5.  „        faveolata,  Nyl,  i.,  337,  FL  Tasm.,  p.  846. 


Section  C. — Pseudocyphellat-«:  Flav^. 

6.  Stictina  crocata,  Nyl,  s.  Sticta  crocata,  L,,  FL  Tasm.,  p- 

345,  Lich.,  B  Br.,  540. 
„      crocata,  v.  gilva,  Nyl,  Syn.,  L,  339. 


yf 
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7.  Stictina  carpoloma  (Del.),  Nyl;  Lich.,  B.  Brown,  No.  540 

(b). 
carpoloma,  v.  granulata,  Nyl.,  s.  S.  Granulata, 
Bab.,  Fl.  Tas.,  p.  346. 

Genus  23.-— Sticta,  Ach, 


SbCTION  a. — ECTPHEIiLATJE. 

1.  Sticta  sorobiculata,  Scop.,  Lich.,  B.  Brown,  No.  541. 

Section  B. — Ctphellat^e. 

2.  Stiota  damsdcoruis,  Ach.,  y.  subcaperata,  Nyl.,  s.  S.  sub- 

caperata,  Nyl.,  Lich.,  K.  Brown,  No.  555. 

Section  C. — Pseudocyphellatjb-Alb^. 

3.  Sticta  dissimnlata,  Nyl,f  v.  multifida,  Laur.,  8.  S.  multi- 

fida,  Laur.,  Lich.,  E.  B.,  516. 
fosBulata,  Duf.,  Nyl.,  Sjd.,  I.,  363,  and  Lich.,  B. 

Br.,  No.  636. 
billardieri,  Beh,  s.  S.  fossulata,  Krph.,  Flecht.  Fl. 

AuB.,  74,  and  S.  Bichardi,  Mut.,  fide  Mull.  Arg., 

Lich.,  Beit.,  566,  1304-5,  Fl.  Tasra.,  p.  346. 
polificans,  Nyl.,  F.  v.  M.,  Vic.  Nafc.,  IV.,  90. 
subrariabilis,  Nyl.,  F.  v.  M.,  Vic.  Nat,  IV.,  90. 
freycinetii,  Bel ,  Lich.,   B.  Brown,  No.    638,  Fl. 

Tasman.,  p.  346. 
„      freycinetii,  v.  Pro'ifera,  Mull.  Arg.,  idch.,  Beit. 

565,  1301. 
9.      „      cetrarioidos,  Bah.,  Fl.  Tasm.,  p.  346. 

Section  D. — PsEUDocYPHELLATiE-FLAViE. 

10.  Sticta  endochryeea,  Bel.,  ▼.  TJrvillei,   MvU.  Arg.,  s.  S. 

TJrvillei,  hyl.,  F.  v.  M.,  Vic.  Nat.,  IV.,  90. 
endoehrysea,  ▼.  Colensoi,  Bah.,  s.  S.  Colensoi,  jBa&., 

FL  Taam.,  p.  345,  Kremp.,  Flecht.  Fl.  Aus.,  68. 
orygmsBa,  Ach.,  Fl.  Tasman.,  p.  345. 
aiijrara,  Acft.,       „  „  „ 

fragilis,  Mull.  Arg.,  s.  Endocarpon  fragile,  Tayl., 

Fl.  Tasman,  p.  353. 

Genus  24. — Bicasolia,  Be  Not. 

1.  BicasoHa  laete-vireus,  Lghtf.,  s.  B.   herbacea,  Nyl.,  Fl. 

Tas.,  p.  346. 
„        laete-vireus,  v.  Sieberianus,  Mull.  Arg.y  Lich., 
Beit.,  681. 
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2.  BieasoBa  patinifera,  MuU.  Arg.,  s.  B.  sublffiris,  JTyl.,  and 

R.  crenulata,  Kremp.,  Plecht.  Flor.  Aus.,  76^ 

G^nus  25. — Parmelia  (Ach),  NyL 


Section  A. — HYPosHiziiG-GLAUcBBCBKTBS. 

1.  Parmelia  perTata,  Ach.,  Fl.  Tasm.,  p.  346. 

2.  „        perforata,  Ach.,  s.  P.  reticulata,  TayL,  Hook. 

Jour.  Bot,  rV.,  644. 

perforata,  v.  ulophylla,  Meyee  Floe.,  s.  P.  con- 

cors.,  Krph.,  Flecht.  PL  Aus.,  79. 

keeratula,  Nyl.^t  8.   P.   aubflara,  Tayl.,  Hook. 

Jour.  Bot.,  1847,  p.  174. 

tenuirema,    TayL,  Lich.,  B.  Brown,  No.   537, 

Hook.  Jour.  Bot*,  1844,  p.  645. 

tiliacea,  Ach.,  Fl.  Tasman.,  p.  347. 

saxatilis,  Ach.,  Fl.  Tasman.,  p.  347. 

„        V.  laevia,  Nyl,  Kremp.,  Exot.  Plecht, 
127. 
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BeCTIOK   B. — HYPOBHIZiB-FLAyBSCENTES. 

7.  Parmelia    adpressa,   Krph,,    s.   P.    amplexula,    Stirhon, 

P.  V.  M.,  Vic.  Nat.,  IV.,  90. 

8.  „        conspersa,  Ach.,  Fl.  Tasman.,  p.  347. 

„  „         V.  laxa,  Mull.  Arg..  a.  P.  tasmanica 

and  P.  incisa,  Tayl.,  Hook.  Jour.  Bot.,  1844,  p. 
644. 

9.  „        eaperata,  Ach,,  Fl.  Tasman.,  p.  347. 

10,  „        Bubcaperatula,  NyL,  Lick.,  R.  Br.,  No.  539. 

11,  „        rutidola.  Hook.  f.  et  TayL,  Hook.  Jour.  Bot., 

1844,  p.  645. 


Section  C. — Oliyace^. 

12.  „        prolixa,  NyL,  Syn.,  I.,  396. 

13.  „        olivacea,  Ach,,  Fl.  Tasman  ,  p.  347. 
14  „        lanata,  NyL,  Lick.,  R.  Brown,  No.  521. 


Section  D. — Hypooymnia. 

16.  Parmelia  anstralienflis,  Cromh.,  s.   P.    conroluta,  Krph-, 

Lich.,  R.  Br.,  525  (a.) 
16  „        pertusa,  Schrank,  a.  P.  diatrypa,  Ach.,  Lich.,  B- 

Brown,  514  (b.),  and  Fl.  Taam.,  p.  347. 
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17.  F&rmelia  pbjaod«B,  Ack,  Fl.  Tasman,  p  347. 

„        physodea,  v.  lugubris  (Pers),  Nyl,  Lich.,   R. 

Brown,  No.  626. 
„        physodes,   v.   sublugubris,   Mull,  Arg.y  Licb. 

Beit,  577. 
„        pbjBodes,  V.  placorhodioides,  NyLy  Fl.  Tas.,  p. 

347,  Licb.,  R.  Br.,  No.  514  (a),  s.  P.  conflerta, 

Tayl,  Hook.  Jour.  Bot.,  1847,  p.  164 
„        pbysodes,  r.  mundata,  Nyl,^  Licb.,  R.  Brown, 

No.  515  (a). 
„        pbjsodes,  V.  „      f.  pulyerata,  Nyl^  Licb., 

R  Brown,  No.   550,  s.  P.  sulpbysodes,  Krph., 

Flecbt.  Fl.  Aug.,  80. 
„        pbysodes,  V.  enteromorpba,  Tuch.,  s.  P.  eutero- 

morpba,  Ach.,  Hook.  Jour.  Bot.,  IV.,  643. 

Genus  26. — Auzia,  Mull.  Arg. 

1.  Auzia  angustata,  MuU.  Arg.,  s.  Parmelia  moniliformiBy 

JSdb.,  Fl.  Tas.,  p.  347,  v.  Licb.,  R.  Brown,  No. 
•   515  (b),  8.  P.  inequalis,  TayZ.,  Hook.  Jour.  Bot., 
1847,  p.  169. 

Gknus  27. — Theloscbistes,  Norm. 

1.  Tbeloscbistes     cbrysopbtbalmus,    Th.    Fr.^    s.    Pbyscia 

cbrysopbtbalma,  L.,  Licb.,  B.  Brown,  No.  545, 
Fl.  Tasm.,  p.  348. 
„         cbrysopbtbalmus,  v.  Sieberianus,  Mull,  Arg., 
8.  P.  spinosa,  Hook,  et  Tayl.^  Hook.  Jour.  Bot. 
1844,  p.  644. 

2.  y,        flaTicans,  Norm.,  s.  P.  flavicans,  8w,,  F.  ▼.  M.y 

Vic.  Nat.,  IV.,  91. 
&  „        parietinus,  Norm.,  s.  P.  parietinai  X.,  Fl.  Tas., 

p.  348. 
.4.  „        subescilis,  Nyl.,  s.  P.  subescilis,  ^^L,  Licb.,  R. 

Br.,  No.  545  (b). 

Gefius  28. — ^Anaptycbia,  Korh.,  Syst.,  p.  50. 

!•  Anaptycbia  comosa,  Trer.,  s.  Pbyscia  comosa,  A^,Z.,  F.  ▼• 

M.,  Vic.  Nat.,  IV.,  91. 

Genus  29. — Pbyscia,  Nyl. 
1.  Pbyscia  picta,  Nyl^  F.  v.  M.,  Vic.  Nat.,  IV.,  91. 


T&iBi  XIV.— Paukabiejb,  Korb.f  Byst.,  p.  105. 
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Geaufl  30.— Pannariay  DeL 

1.  Panoaria  rabiginoso,  De/.,  Lich.,  R.  Browo,  No.  555. 

2.  ,»        rabiginaacens,  iV^7.,  Idch.,  R  Brown,  No  512. 

3.  „        f olTescens,  Nyl.,  F.  t.  M.,  Via  Nat,  IV..  9L 

4.  t,        imbricata,  %{.,  Fl.  Taa,  p.  34a 

Tbibb  XV. — Pabkbliellbs,  MuU,  Arg.y  Lich.,  Spegas.,  p.  39. 

(3enii8  31. — Parmelliella,  MuU  Arg. 

1.  Parmeliella  triptopbjUa,  MulL  Afg.-,  •.  Pannaria  tripto- 

pbjlla,  Ack.,  Fl.  Taa.,  p.  348. 

2.  ,,        nigro-cincta,  MuU.   Arg.,  8.    P.   nigro-cmcta^ 

MtU.,  Fl.   Tag.,  p.  348,  licb.,  B.  Brown,  No. 

5oa 

Tbibb  XVT. — Psobomea,  MuU.  Arg.,  Lich^  Spegaz.,  p.  39. 
Genus  32.— P.  Soroma  (Fr.).  I\fyl. 

1.  Psoroma  spbinctrinmn,  NifL,  Lich.,  B.  Brown,  No.  533 

(a),  PI.  Tasm.,  p.  348. 
„         spbiDctrinum,    y.    leprolema,  Nyl.y  Lidu,   B^ 
Brown,  No.  533  (b). 

2.  „        pbolidotum.  Mull.  Arg.,  s.  Pannaria  pholidota^ 

Nylf  P.  soroma  soccatum,  B.  Br^  Lich.,  S. 
Brown,  No.  502. 

3.  „         aaperellum,  NyL,  Lich.,  R  Brown,  No.  547. 

4.  H        hypnorum  (HfEm.),  Nyl,  Lich.,  R.  Brown,  No. 

554. 

Genus  33.— Cbondropsis,  J\fyl. 

1.  Chondropsis  semiyiridis,  Nyl.,  Lich.,    R.   Brown,  No. 

525  (b). 

Tbibb  AVIL — PuLCOBiSifi,  MuU.  Arg.^  Licb.  Gen^,  p.  37. 

Genus  34. — Placodium,  MuU.  Arg, 

1.  Placodium  rugolosum,  Nyl.,  FL  Tasman.,  p.  348. 

2.  „        fulgeus,  D.O.  „  „        „   349. 

3.  „        gelidum,  Kiorb.,  s.  Squamaria  gelida,  Linn.^  Fl, 

Tasm.,  p.  349^ 

G^nus  35. — Amphiloma^  Fr. 
1.  Amphiloma  murorum,  Korb.^F.  v.  M.,  Vict.  Nat.» IV.,  92. 

Tbibb  XVIIL— PsoEEiE,  MuU.  Arg.  (P.  sorei,  Tb.  M.  Fries,, 
Gen.  Steterolich,  p.  79),  Lich.,  Parag.,  p.  8, 
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Qtnm  36. — Psora,  MuiL  Arg. 

1.  Psora  parrifolia,  Mtdl.  Arg,,  s.  Lecisea  panrifoUa,  JTvl., 

P.  V.  M.,  Vic.  Nat.,  IV.,  94,Lich.,  E.  Br.,  No. 
652. 

2.  „      discipieus,  Hffm.,  s.  Lee.  decipieus,  Ehrh.,  Lich.,  ^ 

Brown,  No.  567. 

3.  „      crystallifcra,  Mul/,  Arg.^  s.  L.  crjstallifera,  Ta/yL 

.lich.,  B.  Br.»  No.  564. 


TsiBS  XIX. — LECANOBSJi:,  Muil.  Arg,,  Bot.  Socot.,  p.  359. 

Gknns  87. — Lecanora,  Ach, 

1.  Lecanora  (Eullcanora)  subfusca,  L,,  Fl.  Tasman.,  p.  349. 

2.  „  „  sordida,  Fr.,  Fl.  Tasman.,  p.  349. 
8.          ,                   M           glaucoma,  Hffm.,FL  lasm.,  p.  349, 
4.         „        (Ochrolechia)  pallescens,  Ach,,  Fl.  Tasman.,  p. 

349. 

Genua  38.~Callopesnia,  Ve  Not, 
1.  CaUopesnia  cinnabarina,  Mull,  Arg.,  Fl.  Tasman.,  p.  352. 

Genus  39. — ^Pertusaria,  D,0, 

1.  Pertosia  leioplaca,  8ch.,  F.  t.  M.,  Vic.  Nat.,  IV.,  93. 

„  „        V.  octospora,  iVy/.,  Mull.  Arg.,  Lich., 

Beit.,  743. 

2.  „        gibberosa,  Mull,  Arg,^  Lich.,  Beit.,  503. 

G^nus  40. — Urceolaria,  Ach* 

1.  TTrceolaria  subocellata,  Nyl,t  Lich.,  B.  Brown,  No.  563. 

2.  „         scruposa,  Ach,,  s.  Lecanora  scruposa,  Fl.  Tas., 

p.  349. 

Tbibe  XX.— Gtalbctb-«j,  Mull.  Arg.,  lich.,  Parag.  p.  12. 

Genus  41. — Gjalecta  (A.ch.),  Mull.  Arg^ 

1.  Gyalecta  cupularis,  Smmrf,,  Fl.  Tasman.,  p.  349. 

Tbibb  XXL — Lbcidbjs,  Mull.  Arg.,  Lich.,  Gen^re,  p.  50. 
Genus  42. — ^Lecidea  (Ach.),  MuU.  Arg., 

m 

L  Lecidea  immarginata,  B,  Br,,  Lich.,  B.  Br.,  No.  591. 

2.  Lecidea  flindersii,  Gromh,,  Iiicb.,B.  Brown,  No.  565. 

3.  „      leptOQ^rpa,.^ryZ.,  Fl.  Ta&,  p.  352. 

4.  „      stuartii  (Hampe),  NyL,  FL  Tasm.,  p.  352. 
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Gknus  43.— Patellaria  (Hffm.),  Mull  Arg. 

1.  Patellaria  grossa  (Pers.),  Mu//.  Arg,,  b.  Lee.  grossa,  Pers,, 

P.  V.  M.,  Vic.,  Nat.,  IV.,  92. 

2.  „  marginiflexs,  MtdL  Arg,,  s.   Biatora  margini-  « 

flexa,  PL  Tas.,  p.  362. 

3.  „  versicolor,  Mull.  Arg.,  s.  Lee.  versicolor,  Fee,, 

L.  diachroma.  Fee,,  L.  obturgesceus,  Krph., 
L.  glaucesceus,  Krph.,  Lich.,  R-  Br.,  No.  548. 

Genus  44. — ^Blastenia,  MulL  Arg. 

1.  Blastenia  ferruginea  (Huds.),  Mull,  Arg.,  s.  Lee.  ferru- 

ginea,  Huds.,  Lich.,  B.  BrowD,  No.  503. 
„  ferruginea  f .  crenularia.  With.,  LicL,  R.  Brown, 

No.  503. 

Genus  46. — Buellia  (De  Not.),  Mull,  Arg, 

1.  Buellia  atro-alba  (Adi.),  Luck.,  s.  Lee.  atro-alba,  Ach. 

PI.  Tas.,  p.  352. 

2.  „         parmeliarum,    Smtnrf.,    s.    Abrothallus    smithii 

Lul,  PI.  Tas.,  p  354. 

» 

Ctenus  46. — Ehizocarpon  (Korb.),  Mull.  Arg. 

1.  Bhizocarpon  petrffium,  Korb.,  s.  Lee.  petnea,  Wolf.j   PI. 

Tas ,  p.  352. 

2.  „  petrrooides     (Njl.),  ^  Mull.     Arg.,    s.    Lee. 

petrsBoides,  Bah.,  PL  Tas.,  p.  352. 

Genus  47. — fleterothecium  (PL),  MvJl.  Arg. 

1.  Heterothecium  biferum,  Mull.  Arg.,  a.  Lee.  bifera,  NyL 

P.  V.  M.,  Vic,  Nat.,  IV.,  91. 

Tbibx  XXII. — BiATOBiNOPSiDBiE,  MuU.  Arg,,  Lich., 

Parag.,  p.  18. 

Geuus  48. — Biatorinopsis,  Mull,  Arg, 

1.  Biatorinopsis  lutea,  Mull,  Arg,,  s.  Lee.  lutea,  Dche.,  Lich., 

B.  Br.,  529,  PI.  Tasman.,  p.  352. 

Tbibb  XXm. — CoLNOooNiB^,  AfuU.  Arg,,IAch,f  Parag.,  p.  18. 

Genus  49.— Coenogonium,  Ehretib, 

1.  Colnogooium  Linkiiy  Ehrenb,,  PI.  Tas.,  p.  363.         I  """^ 

2.  „  implesoum,  Nyl.,  Lich.,  B.  Brown,  No.{604l 

Tbibb  XXIV.— Thelotbbmb^,  MuU.  Arg.^  Graph.,  Pee,  pp. 

3,15. 
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QenMB  50. — Thelotrema^  Mull  Arg. 

L  Thelotrema  lepadinum,  AeK,^  LiclL,  K  Brown,  No.  520, 

FL  Tas.,  p.  840. 

Tbibx  XXV.— Gkaphida,  Mull  Arg.,  Graph.,  Fee.  pp.  4, 18. 

SvB-TSiBB  1. — Enobaphida,  MuU.  Arg.,   Graph.,  Fee,  pp. 

4,13. 

Genus  51. — Melaspilea,  JV^Z. 
1.  Melaspilea  drcumserpens,  Nyl.,  Lich.,  B.  Brown,  No.  566.. 

Genas  52. — Graphu,  Aeh. 
1.  Graphis  intricata,  Fee,  Licb.,  K  Brown,  No.  561. 

Stjb-tbibb    2. — Glyphidbjb,  MulL  Arg.,  Graph.,  Fee,  pp^ 

4,61. 

Genus  53. — Chiodecton,  Aeh, 
1.  Chiodecton  perplexum,  Nyl,,  F.  y.  M.,  Yic.  Nat.,  IV.,  95. 

Tbibe  XXVI.—Ptrenul-e,  Mull,  Arg.,  Pyr.,  Cub.,  p.  375. 

SiTB-TBiBB  1. — ^YBBBxrcABA,  Afull.  Arg.,  Pjr.,  Cub.,  pp.  876r 

398. 

Genus  54  — Cljithroporina,  AtuU.  Arg. 

1.  Clathroporina    eminentior  (NjL).  Afull.  Arg.,  F.  v.  M.^ 

Vic.  Nat.,  IV.,  93. 

Species,  158. 
Varietips»  39. 

Note. — ^The  following  may  be  riegarded  as  doubtful : — 

1.  Cladonia  gracilis,  Mffm.,  s.  Cluomyoe  gracilis,  ^e^.,Hook. 

Jour.  Bot.,  IV.,  651. 
„       gracilis,  v    ecmocjna,  Aeh.,  f.   subulata,  Aeh., 
Hook.  Jour.  Bot,  IV.,  651. 

2.  Bamalina  fastigiata,  Aeh.,  Hook.  Jour.  Bot.,  IV.,  654. 

3.  Coccocarpia  plumbea  (Lgbtf.),  J^l,  s.  Parmeb'a  plumbea 

Aeh.,  Hook.  Jour.  Bot.,  IV.,  653. 
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ROYAL  SOCIETY. 


APRIL,  1893. 

The  first  monthly  meeting  of  the  1893  leasion  of  the  Royal  Society  of 
TMmaois  was  held  on  Monday,  April  10.  The  Aotiog-President  (Sir 
Lambert  Dobsoo)  took  the  chair.  There  was  a  moderate  attendance  of 
ladies  and  members.  Mr.  E.  D.  Peters,  M.D.,  M.B.C.|  was  elected  a 
corresponding  member,  and  Measrs.  A.  MaeAalay,  M.A.,  W.  Jethro 
Brown,  M.A.,  LL.D.,  and  W.  H.  Williams,  M.A.,  were  elected  Fellows. 

WELOOMS  TO  THE  AOTINO  PRESIDENT. 

Mr.  James  Barnabd,  a  Vice-President,  said  that  before  commencing 
proceedinffs  he  thought  it  was  only  becoming  to  acknowledge  and 
welcome  the  presence  of  Sir  Lambert  Dobson  in  his  changed  position. 
On  behalf  of  the  Connoil  and  Fellows  he  offered  the  Adtniaistratcr 
hearty  congratalations  on  his  assumption  of  the  Presidential  chair 
ofBcially  as  Goveri'or  of  the  colony  for  the  time  being. 

Sir  Lambert  Dobson  thanked  Mr.  Barnard  for  the  very  kind  way  in 
which  he  had  welcomed  him  there  officially.  He  was  not  unknown 
unofficially  within  those  walls — (hear,  hear) — but  certainly  he  had  never 
presided  there  at  a  meeting  of  the  Royal  Society  in  the  capacity  of 
Administrator  of  the  colony.  It  was  a  very  great  privilege  to  be  there 
as  president  for  the  time  being.  On  the  occasion  of  the  opening  of  the 
first  meeting  of  a  new  session  he  knew  it  had  been  usual  to  deliver  a 
presidential  opening  address.  But  Sir  Robert  Hamilton,  previous  to 
his  departure,  prepared  so  excellent  an  addrees,  that  almost  everything 
he  could  say  in  an  inaugural  address  had  been  exhausted.  Still,  there 
were  one  O'*  two  words  he  would  like  to  utter.  The  Royal  Society  had 
no  doubt  done  a  great  deal  of  good  work,  and  he  hoped  would  do  good 
work  in  the  future.  (Hear,  hear.)  be  took  it  that  science  was  really 
divided  into  two  parts  ;  metaphysical  and  physical.  The  metaphysical 
drew  largely  from  speculation.  In  the  present  century  we  liked  results, 
and  he  thought,  therefore,  that  the  physical  branch  was  that  which  really 
became  popular,  and  likely  to  monopolise  a  very  large  proportion  of  the 
attention  of  the  memberd  of  the  Society.  In  the  metaphysical  we 
knew  that  we  probed  a  theory,  had  large  speculations,  found  that  they 
had  been  speculated  ou  befoie  and  abandoned  for  some  other  theory, 
and  then  'came  back  to  the  starting  point.  But  in  physical  soienoti  every 
particle  of  knowledge  gained  was  puie  knowledge.  Everything  gained 
by  observation  or  calculation  was  matter  added  to  the  general  knowledge 
of  men,  and  could  never.be  lost.  It  was  in  this  branch  of  science  that 
he  believed  their  work  really  lay.  He  etofore,  there  was  no  doubt,  both 
with  respect  to  our  fauna  and  flora,  we  had  had  a  large  amouut  of 
work  to  do  to  discover  the  peculiarities  %nd  principal  features  of  these 
of  our  natural  products.  But  naturally  that  field  must  become 
exhausted,  and  we  must  look  further  afield.  Here  we  had  one  very 
grand  field,  which  really,  he  thought,  could  never  be  exhausted — the 
geology  of  the  colony.  (Hear,  hear.)  We  had  its  great  history  written 
on  the  rocks,  and  as  it  had  taken  ages  to  compile  that  history,  so  he 
believed  it  would  take  ages  to  decipher  and  read  it  aright.  This  line 
offered  a  large  amount  of  work  for  the  Society  to  undertake,  and  from 
what  he  noticed  of  the  papers  for  that  meeting  it  was  one  to  which 
attention  was  being  largely  directed.    The  advantage  of  the  little  know 
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ledge  gained  afc  the  Sooiet^'s  meetings  might  be  nnall,  bnt  in  all  edentifio 
obeerTation  it  waa  not  individaal  ditcoTery  that  wa«  ao  valaable,  bat  the 
«coiimalation  of  dlacoyeriei  pot  together,  and  individaal  inferenoei  then 
lo  be  drawn  from  thoae  diiooyeriei.  In  thia  way  acienoe  went  on  in* 
creating  at  a  marvellooa  apeed.  Uertaioly,  the  march  of  acienoe  daring 
the  laat  century,  in  the  laat  deoade  of  which  we  now  were,  had  been 
something  beyond  the  conception  of  any  individual  bom  at  the  end  of 
the  previoas  century.  And  what  it  would  be  in  the  next  century 
Heaven  only  knew.  In  thia  century  we  had  seen  steam  come  up  aa  n 
motive  power ;  and  it  had  had  ita  use  and  triumph ;  and  the  question 
now  waa  whether  it  waa  not  giving  way  before  a  power  of  almoat 
nnknown  capacity— electricity.  We  had  seen  ^ aa  riae  for  lighting ;  no«r 
the  question  waa  whether  we  might  not  see  it  almost  die  out  as  «n 
illuminant.  We  had,  within  the  laat  26  years,  seen  the  world  ^prdled 
with  the  electric  telegraph,  and  what  othier  wondera  were  now  going  on 
could  liardly  be  told.  When  we  came  to  carry  ouraelves  back  to  the  end 
of  the  last  century,  and  the  fleet  with  which  Nelaon  fought  at  Tr di aU^ar^ 
remembering  that  one  of  our  modem  warships  with  its  few  guns  could 
annihilate  the  whole  of  that  fleet,  or  that  the  armies  of  Kapoleon  woold 
fall  like  wheat  before  the  aickle  in  front  of  our  modern  machine  weapons, 
it  might  well  startle  us  into  wondering  what  the  world  was  coming  to. 
With  such  an  ad  vanes  of  science  as  many  had  aeen  in  the  preaont 
■century  what  mi^ht  not  be  expected  to  be  its  advance  in  the  future  T 
Every  little  society  like  this  helped  on  the  advance  of  science.  By 
careful  registration  of  observations,  ita  members  were  able  to  assist  to 
the  best  of  their  power  the  advancement  of  science  in  the  ensoing 
oentnry.    (Applause.) 

OdBSSSPONDKNOK. 

A  circular  letter  from  Mr.  F.  M.  Bailey,  Government  Botanist, 
-Queensland,  asking  for  information  for  a  supplementarr  volume  to  the 
*'  Flora  Australiensis,"  was  ordered  to  stand  over,  pending  iDqutries. 

Another  circular  was  read  from  the  Royal  Society  of  New  Sooth 
Wales,  giving  details  and  conditions  under  which  its  medal  and  £26  are 
o£fered  £>r  three  series  of  original  researches. 

OLAOUTION  IN  TASVA5IA. 

The  Seoretaiy  (Mr.  A.  Mnrtoo)  read  an  intereating  paper  contributed 
hy  Mr.  T.  B.  Moore,  F.B.G.S.,  Strahan,  entitled  ''Biscuveiy  of  Glacia- 
tion  in  Tasmania." 

Mr.  R.  M.  Johnston,  in  some  complimentary  remarks  on  the  papsr« 
ebseived  that  its  title  was  rather  unfortunate,  inasmoch  that  one  of  tiio 
main  facts  known  for  30  years  in  connection  with  the  Western  highlands 
was  the  abundant  evidence  of  glaclation.  With  that  exoeption  he 
regarded  the  paper  aa  a  very  valaable  oontribntion,  and  thanked  the 
writer  accordingly. 

Mr.  T.  Stephkks  concurred  in  the  general  tenor  of  the  previous 
speaker's  criticism,  and  hoped  the  paper  vnight  be  reg&rded  ai  the 
precursor  of  several  others  in  what  was  really  a  very  extensive  and 
important  field. 

70SSIL  VLOBA. 

Mr.  R.  M.  JoHNSTOH,  F.L.S.,  read  some  "  Further  oontribntioiis  to 

the  fossil  flora  of  Tasmania." 

▲    CATALOGUE   OF   TASHAIOAN    MINERALS. 

The  Sborstabt  preaented  **A  catalogue  of  the  minerals  known  to 
exist  in  Tasmania,  with  Notes  on  their  distribution,"  by  Mr.  W.  F. 
Petterd,  C.M.Z.S.,  and  read  the  preface,  in  which  the  writer  stated 


that  tbe  catalogne  wm  prepared  from  ipeoimenff  in  his  own  collection, 
and  whose  identifioation  he  had  verified  in  the  majority  of  instances 
by  caref  al  analysis, 

Mr.  JoHijrSTOK  regarded  the  paper  as  one  of  the  most  important  yet 
Xiven  on  the  subject,  and  in  complimenting  the  writer,  saia  tbe  ftoy^l 
Society  and  everyone  else  interested  in  minerals  should  teel  indebted  to 
Mr.  Petterd  for  devoting  so  much  time  in  affording  valuable  information 
on  such  an  important  subject. 

TXSTING  MINKBAIi  SFBIVGS. 

iMajor-General   Xottsnuam  made  some  remarks   on   *'The  roi^^ 
^testing  of  mineral  springs,"  in  which  be  said  that  In  a  country  so  rich. ip 
.miderais  as  Tasmania,  there  must  be  mineral  spring/i,  wells,  and  cre^ka 
in  UDUsnal  numbers.    He  su^p^ested  that  yachtsmen  and  explorers  migbt 
well  invest  a  few  shillings  in  a  tiny  case  of  tests,  systematic  search, 
collection  of  information,  and  chemical  investigation  of  their  medicinal 
^/id  other  commercial  values.    This  was  extremely  desirable  in  further- 
ance of  the  Pr.ea4.9r*s  idea  of  placing  Tasminia  more  prominently  befo^ 
^the  3¥orld* 

Tbe  general  business  having  been  transacted,  the  usual  vote  of 
thanks  to  writers  of  papers  terminated  the  meeting. 
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There  was  a  Urge  attendanoe  of  ladies  and  genUemen  at  the  monthly 
meeting  of  the  Royal  Society  held  on  Tuesday,  May  18,  at  the  Mueeum* 
Sir  Lambert  Dobeon  presided. 

TASMANIAN  UCHKN8  AND  AUSTRALIAN  MOSSBB. 

The  Skcretabt  (Mr.  A.  Morton)  asked  that,  with  the  exception  of  the 
first  paragrah  in  "  Notes  on  Tasmanian  Lichens,"  by  Mr.  John  Shirley, 
KSc.,  Inspector  of  Schools,  Queensland,  the  two  papers  left  over  from  the 
previous  meeting  might  be  taken  as  read.  The  other  pamper  was  one  on 
^Australian  Mosses,"  by  Mr.  R.  A.  Bastow,  F.L.S.,  Melbourne.  Both 
writers  are  corresponding  members  of  the  Tasmanian  Koyal  Society. 

A  BICKRT  VISIT  TO  KOBFOLK  ISLASIL 

The  Bishop  of  Tasmania  read  an  interesting  paper  entitled  "  Notes  on 
a  Recent  Visit  to  Norfolk  Island."  He  stated  that  his  visit  in  August, 
1892,  was  but  a  hurried  one,  and  his  engagements  were  numerous,  but  I 
seized  every  opportunity  that  presented  itself  to  me  to  discover  all  I  could 
of  the  characteristics  of  thb  little  spot  so  unique  in  its  history  from  many- 
points  of  view.  My  chief  informant  was  Dr.  P.  H.  Metcalfe,  the  medical 
officer  of  the  island,  indefatigable  alike  in  the  discharge  of  his  professional 
duties  and  in  the  promotion  of  many  branches  of  science.  The  first  view 
obtained  from  the  deck  of  a  vessel  reveah  a  lax^er  island  with  two  satellites. 
The  largest  of  the  latter  is  Phillip  Island,  a  precipitous  mass  of  red  basalt 
set  in  the  bluest  of  seas,  and  forming  a  striking  feature  in  the  landscape. 
Close  to  the  shoro  of  Norfolk  Island  is  the  little  Nepean  Island. 

The  basalt  of  Phillip  Island  is  remarkable  for  the  brilliance  of  its  colouring. 
A  close  examination  shows  that  the  rock,  where  disintegrated,  has  taken 
numberless  delicate  and  vivid  hues.  As  my  informant  defined  it,  **  it  ia 
like  mottled  soap."  There  was  a  time  when  Phillip  Island  was  covered  in 
many  places  with  grass  and  herbage,  and  the  pines  were  numerous.  Sad 
havoc  has  been  caused  amongst  the  vegetation  by  the  introduction  of  rabbits. 
These  little  pests  ate  up  every  green  thing,  the  grass  died,  and  then  the 
heavy  rains  washed  the  soil  away.  The  rabbits  themselves  are  now  perish- 
ing, but  a  few  are  still  to  be  found — thin  and  diminutive,  the  mere  wrecks 
of  their  species.  Dr.  Metcalfe  states  that  it  is  a  source  of  wonder  to  him 
how  the  pines  that  are  still  standing  exist  at  all.  Their  roots  are  exposed 
to  the  air,  and  seem  to  have  scarcely  any  foot-hold  on  the  baro  and  stony 
ground.  He  states  also  a  remarkable  fact — that  here  the  mutton  birds  lay 
their  eggs  under  the  roots  of  the  trees,  and  under  boulders,  as  thero  is  no 
soil.  To  those  who  know  the  ordinary  habits  of  the  mutton  bird  this  is  a 
■urprising  fact,  and  argues  at  least  an  extreme  afiection  on  the  part  of 
these  petrels  for  this  island,  since  it  has  induced  them  to  change  their  modes 
to  suit  the  circumstances.  Nepean  Island  is  merely  a  mass  of  low,  flat 
rock.  There  are,  I  think,  two  pines  still  standing  on  it,  and  doubtless  these 
will  soon  perish.  This  spot  is  a  rich  hunting  ground  for  the  collector  of 
eggs.  I  come  now  to  the  main  subject  of  my  paper.  From  the  sea  the 
view  discloses  cliffis  of  about  100ft.  high,  broken  hero  and  there  by  gullies 
which  form  rocky  bays,  where,  however,  boats  could  only  land  in  very  calm 
weather,  and  from  the  landing  stage  there  would  most  likely  be  no  path 
upward  except  for  a  goat  or  a  Melanesian,  who  seems  as  sure-footed  and  as 
free  from  fear  as  the  aforenamed  quadruped.  Above  the  cliffs  there  are 
yisible  masses  of  pines,  interspersed  with  stretches  of  grass,  so  green  and 
thick  that  it  recalled  memories  of  an  English  landscape.  Whether  you 
land  at  the  old  township  or  at  the  Cascades  you  are  at  once  amongst  these 
grassey  valleys,  dotted  here  and  there  with  pines,  forming  an  enchanting 
prospect.      Quavas  grow  wild  in  the  gullies,  bananas — a  sort  of  wild 
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Solomon — amm  lilies,  and  lemoni  in  oountleaB  thousands  meet  the  gaze  of 
the  delighted  tourist.  The  lemons  and  guavas  are  the  property  of  any 
"who  choose  to  pick  them,  and  the  former  trees  are  covered  with  fruit  at  all 
times  of  the  year.  Seen  at  such  a  season  as  that  during  which  I  risited 
this  spot,  it  h  impossible  to  deny  it  the  title  of  a  little  earthly  Paradise. 
The  pine  indigenous  here  should  be  seen  on  its  native  soil  in  order  to  be 
appreciated.  Specimens  200ft.  high,  and  of  great  girth,  are  not  infrequent^ 
One  of  these  still  existing  measures  35ft.  ift.  from  the  ground.  A  grand 
avenue  of  these  pines,  planted  by  the  convicts,  extends  for  a  mile  and  a* 
half  in  a  straight  line,  and  leads  from  the  old  township,  with  its  long 
cleared  valley  and  watermill,  to  the  property  of  the  Melanesian  Mission. 
Specimens  of  the  rocks  of  this  island  have  been  forwarded  to  Mr.  Stephens 
^or  his  inspection,  and  that  he  may  favour  the  Society  with  his  views  upon 
them.  Dr.  Metcalfe  informs  us  that  there  are  scarcely  any  wild  flowers. 
Great  injury  is  being  done  to  the  original  vegetation  by  the  introduction 
of  sheep  and  cattle,  which  are  allowed  to  roam  at  will  over  great  portions 
of  the  island.  Even  the  young  pines  are  uoable  to  grow,  though  the  grass 
everywhere  is  covered  with  little  sprouts  an'  inch  or  two  in  height.  Palms 
and  tree  ferns  are  sharing  a  like  fate.  No  young  plants  now  grow  fo 
maturity.  Br.  Metcalfe  has  chiefly  turned  his  attention  to  the  birds  of  the 
island  and  to  ferns.  He  has  given  me  a  list  of  10  species  of  sea  birds 
which  regularly  visit  this  group,  16  land  birds,  and  a  further  list  of  13 
species,  some  land  and  some  sea  birds,  which  are  visitors  and  do  not  breed 
here.  In  the  name  of  the  Royal  Society  I  ventured  to  make  a  request  that 
he  would  present  to  the  Museimi  specimens  of  the  eggs  which  he  had 
collected,  and  the  request  Kas  at  once  granted.  I  beg  to  present  them  in 
Dr.  Metcalfe's  name  to  the  Hobart  Museum.  (Applause.)  In  addition  to 
the  birds  mentioned  in  the  lists  which  I  subjoin,  the  Rev.  J.  Palmer,  of  the 
Melanesion  Mission,  has  introduced  the  pheasant,  Virginian  quail,  and  rock 
pigeon.  These  are  all  increasing  in  numbers,  and  do  no  injury  to  the 
island  in  any  way.  I  think  I  am  right  in  saying  that  there  were  no  quad- 
rupeds indigenous  to  the  island.  Those  which  exist  at  the  present  time 
have  been  imported.  There  has  been  a  steady  deterioration  in  the  breed 
of  cattle  and  sheep  during  the  last  10  years.  I  fear  that  little  trouble  is 
taken  by  the  Norfolk  Islanders  in  matters  such  as  these  which  require  fore- 
sight. The  present  by  Lord  Carrington  of  two  good  bulls  has  aided  in 
restoring  to  some  degree  the  breed  of  cattle  during  the  last  three  years, 
but  the  horses  are  poor  looking  objects,  and  perhaps,  as  regards  the  sheep, 
it  will  sufficiently  describe  their  present  condition  if  I  state  that  a  common 
weight  for  a  sheep  in  Norfolk  Island  is  from  181b.  to  201b.  The  remedy 
for  this  is,  of  course,  the  exercise  of  energy  in  importing  fresh  blood,  and 
in  the  formation  and  fencing  of  proper  paddocks  of  good  grass.  At 
present  there  is  no  method  in  the  feeding  of  stock,  and  the  land  cannot 
carry  the  number  of  poorly-bred  animals  which  wander  everywhere, 
destroying  much  that  is  of  interest  to  the  scientific  observer.  As  is  well 
known,  the  community  at  Pitcaim  Island  were  removed  to  Norfolk  Island 
in  1856.  Their  representatives  at  the  present  day  claim  that  the  whole 
island  was  made  over  to  them  to  the  exclusion  of  all  others,  and  that  per- 
mission must  be  received  from  them  before  any  new-comer  has  a  right  to 
settle.  I  am  not  competent  to  decide  what  can  best  be  proved  by  docu- 
mentary evidence.  But  the  question  affects  the  condition  of  the  old 
-convict  buildin/;s.  They  are  rapidly  going  to  ruin.  The  central  prison^ 
the  Octagon — is  roofless,  the  partition  walls  of  the  cells  are  crumbling 
Away,  but  the  outer  wall  is,  upon  the  whole,  still  in  good  preservation. 
The  whole  mass  of  the  various  structures  is  grouped  in  what  is  rather  flat 
land,  and  bare  of  trees ;  the  situation  is  not  nearly  so  beautiful  as  that  of 
the  analogous  Port  Arthur.  There  is  no  esplanade  at  the  water's-edge — 
nothing  but  a  stone  pier  of  no  great  dimensions.  But  for  this  there  is  a 
.good  reason,  in  the  absence  of  any  harbour.  The  landing  had  as  often  as 
not  to  be  effected  at  the  Cascades,  upon  the  other  aide  of  the  island.    The 
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Goyemor*B  house  standB  well  upon  an  eminence  commanding  ih(&  whole' 

Stent  of  the  penal  establishment  (14a).      There  is  one  point,  however^ 
>m  which  the  Norfolk  Island  establishment  cannot  compare  with  Port 
Arthur.    There  was  no  picturesque  church  such  ad  we  are  acquainted  with' 
in  Tasman  Peninsula.     By   the   courtesy  of   the  present  chaplain  who 
resides  in  Qovemment  House,  I  wa«  permitted  to  inspect  the  rooms,     l^e 
showed  me  that  the  structure  was  deliberately  planned,  so  that  in  case  of 
an  attack  made  by  convicts  upon  the  premises,  a  sturdy  defence  could  bo 
fiiade  at  seven  distinct  points  within  the  building,  and  £f  the  besieged  were 
Beaten  off  from  every  one  of  these  one  after  tne  other,  the  last  rallym^ 
point  was  so  arrangCKl  that  an  exit  could  be  effected  through  the  cellar  into 
the  open  air.     Two  distinct  nationalities,  it  may  be  said,  inhabit  Norfolk 
Island  at  the  present  time :  the  Norfolk  Islanders,  or  ex-Pitcaimers,  and 
the  Melane»ian  mission.     Anyone  who  knows  anything  of  half-caste  races 
can  easily  draw  up  a  fairly  correct  list  of  virtues  and  vices  inherent  in  a 
race  of  such  mixed  blood  as  this,  and  it  is  not  incumbent  upon  me  to  attempt 
the  task  here.     It  is  sufficient  to  say  that  it  would  be  difficult  to  find  any- 
where a  more  pleasant,  laughter-loving,  hospitable  people  than  the  Norfolk 
Islanders  of  this  day.    There  can  be  no  doubt,  however,  and  I  think  the 
thoughtful  among  them  realise  it,  that  the  eflfbct  of  constant  intermarriage 
withhi  so  small  a  community  has  had  a  serious  effect  already  in  deterioration 
of  the  race,  physically  and  mentally.    It  is  a  matter  which  calls  for  imme- 
diate attention  in  a  sympathetic  and  liberal  minded  spirit.   Thecommunit][^ 
Is  ruled  by  a  Governor,  who  is  also  Governor  of  New  South  Wales.    The 
Qovemor  has  a  seal,  appoints  judges,  and  can  sell  or  allocate  waste  lands^ 
The  laws  are  framed  as  far  as  possible  on  the  model  of  those  which  were  iq 
force  in  Pitcaim  Island.     The  actual  government  is  in  the  hands  of  a  Chiel 
Magistrate  and  two  councillors,  elected  annually.    The  Chief  Magistrate 
must  be  a  landed  proprietor,  and  over  28  years  of  age.    The  councillors 
must  be,  at  least,  25.    The  annual  election  is  on  December  26.     The 
chaplain  presides,  and  the  proceedings  open  with  prayer.    All  can  vote  who 
have  resided  six  months  on  the  island,  are  20  years  of  ase,  and  can  read  and 
write.     The  chaplain  has  a  casting  vote,  but  he  cannot  be  either  magistrate 
or  councillor.    The  officers  can  summon  to  their  aid  in  case  of  necessity 
any  one  in  the  island  on  penalty  of  a  fine  for  non-attendance.     The  Chief 
Magistrate  is  expressly  orderea  to  attempt  to  settle  all  quarrels  out  of 
court.     If  this  is  impossible  he  may  fine  up  to  508.  without  appeal    Th6- 
highest  fine  he  can  inflict  is  £10.    If  the  parties  are  unwilling  to  abide  b^ 
his  decision  a  jury  of    seven  is  empanelled,  and  their  deciedou  is  final. 
Offences  of  a  more  serious  nature  are  sent  for  trial  to  Sydney.     It  is 
interesting  to  note  that  the  jury  is  entitled  to  payment,  and  that  one  hou^ 
is  computed  at  one-eighth  of  a  day's  work.     As  a  nile  fines  are  worked  oUt 
in  labour  on  the  roads  or  elsewhere.     A  list  of  all  males  over  25  is  kepti 
and  these  are  called  elders.    When  a  jury  is  needed  the  names  are  put  into 
a  bag,  and  the  first  seven  drawn  out  compose  the  jury  for  the  occasion. 
The  rules  regarding  education  are  strict.     The  children  must  attend  school 
from  the  age  of  6  to  H.    If  any  child  is  absent  for  more  than  two  days  on 
account  of  sickness  the  chaplain  must  certify  the  fact.     The  fine  for  non- 
attendance  at  school  is  6d.  per  day.    Each  child  pays  a  school  fee  of  lOiC 
per  annum.    This  and  the  fines  for  non-attendance  go  to  the  school- 
master.   (From  which  it  would  appear  that  if  only  the  master  oould 
induce  all  Ms  charges  to  absent  themselves,  his  post  would  be  a  distinctly 
lucrative  one).      The  school  is  under  the    care    of  the   chaplain.      No 
intoxicating  liquors  are  permitted,  not  even  (there  is  a  touch  of  iroht  i^ 
this),  not  even  to  the  chaplain.     This  rule  in  its  breadth  is,  I  believ<^ 
rigidly  enforced.    There  is  a  fine  for  using  profane  language  varying  from 
6s.  to  40s.    No  furious  riding  or  driving  is  permitted  on  the  roods.    No 

S^rson  may  sell  land  to  any  one  who  has  not  obtained  the  consent  of  th<i 
ovemor  previously.      AU  are  aware  that  the  coloured  element  in  tblb 
Norfolk  Islander  is  derived  from  TahiU. 


PB00EIDIK08,  MAY.  Til 

Tlie  population  now  oonaists  of  090  on  Norfolk  laland,  and  there  are  125 
more  wno  are  still  at  Pitcsim  Island,  they  or  their  parentH  haying  returned 
of  their  own  accord  to  their  old  home.  At  the  present  time  there  are 
some  20  (not  more)  who  may  be  called  pure  half-castes.  Of  this  number 
is,  of  course,  the  aged  Bfrs.  Hobbs,  who  still  lives,  the  wife  of  the  well- 
^own  clergyman.  His  Lordship  made  some  remarks  on  the  language  of 
the  islanders,  and  recorded  the  deriTations  of  some  extraordinary  words^ 
with  a  number  of  highly  amusing  illustrations.  He  continued :  ^*  The 
ether  community  living  on  this  island  is,  as  is  well  known,  the  Melaneeiao 
Mission.  In  1858  permission  to  settle  on  Norfolk  Island  was  refused, 
at  the  earnest  request  of  the  Norfolk  Islanders'  themselves,  by 
Sir  W.  Denison,  then  Qovemor  of  New  South  Wales,  on  the  score 
that  the  morals  of  the  Pitcaimers  could  be  corrupted  by  being 
brought  into  contact  with  savage  Melanesians.  In  1866  Bishop  Patteson 
was  more  fortunate  than  the  first  Bishop  Selwyn  had  been,  and  1,000  acres 
were  bought  at  a  cost  of  £3,000,  the  money  bemg  funded  for  the  benefit  of 
ihe  Pitcaimers.  Since  then  the  Mission  School  has  grown,  until  a  largo 
jnim  of  money  has  been  invested  in  buildings.  The  school  usually  numbers 
about  170  ;  these  are  scattered  in  houses  under  the  charge  of  the  clergy^ 
the  houses  being  embowered  among  trees  and  gardens,  wMlst  the  sound  of 
the  chapel  bell,  and  the  meeting  in  the  hall  for  meals,  recalls  a  true  type  of 
college  life.  To  a  keen  observer  perhaps  the  most  remarkable  sight  at  the 
ehapel  services,  twice  daily,  is  the  Melanesian  with  frizzled  pate  and  bare 
feet  who  plays  the  organ,  making  full  use  of  the  pedals,  and  reproducing 
the  music  of  all  our  great  composers.  A  relay  of  orsaDiats  is  kept  up,  and 
one  of  the  bitterest  of  re^irets  to  these  musicians  on  leaving  Norfolk  Island 
as  teachers  to  their  own  people  is  their  severance  from  musical  instruments, 
Ko  harmonium  has  yet  been  made  which  can  resist  the  damp  and  the 
insect  pest  of  these  tropical  islands.  Of  the  farm  of  1,000  acres,  some  200 
ftre  cultivated,  the  rest  being  used  for  pasture.  It  is  cilculated  that  two- 
thirds  of  the  food  needed  bv  the  mission  people  is  raised  on  the  farm.  Of 
course  far  more  could  be  ootained  were  skilled  farmers  employed.  But  as 
it  is  part  of  the  system  that  the  scholars  should  learn  the  best  methods  of 
farmmg  which  are  appropriate  for  their  future  homes,  the  farm  work  is 
done  by  the  clergy  and  their  scholars  entirely,  working  side  by  side,  the 
only  external  assistance  being  that  of  a  bailiff.  The  Mission  also  takes  ita 
more  of  the  roads  of  the  island,  and  one  is  somewhat  proud  of  the  order  in 
whidh  Uieir  part  is  kept.  It  is  difiScult  to  see  how  tne  Norfolk  Islanders 
oottld  dispose  of  their ,  produce  were  it  not  for  the  Mission  people,  who  are 
their  best — I  was  almost  about  to  add  their  only-^customers.  The  sale  of 
produce  to  the  Mission,  and  the  proceeds  of  whaling,  are  the  chief  sources 
ol  profit  to  theee  people.  As  whalers  they  have  long  had  a  high 
reputation,  and  are  noted  as  bold  and  excellent  boatmen.  It  is  a  great 
pity  that  the  difficulty  of  transport  should  prevent  a  trade  in  oranges.  The 
Norfolk  Island  orange  seems  to  me  to  surpass  in  flavour  any  I  have  ever 
eaten.  Indeed,  the  day  may  come  when  in  this  mild  and  equable  climate 
many  fruits  may  be  grown  to  perfection,  which  are  now  neglected  here. 
What  is  needed  is  more  energy  and  greater  foresight  among  the  present 
inhabitants.  But  I  feel  unwilling  to  conclude  this  paper  with  any  adverse 
eriticism  of  these  people,  however  mildly  put.  There  is  a  feeling  abroad 
among  them  that  all  who  live  on  their  island  come  for  the  purpose  of 
giving  good  advice.  As  one  who  was  more  than  kindly  received  ~weU 
oomed  indeed  with  open  arms — I  trust  a  happy  and  useful  career  is  in 
prospect  for  a  community  which  has  a  history  both  romantic  and  unique. 
Transported  now  to  a  region  which  cannot  be  surpassed  for  quiet  beauty, 
iheir  lot  should  be  as  happy  as  it  is  highly  favoured  by  nature."  (Applause.) 

Appended  to  the  paper  were  lists  of  birds  breeding  upon  the  island  and 
some  adjacent  rocks,  and  a  list  of  ferns  on  Norfolk  Island,  furnished  by 
Br.  Metcalfe.  The  paper  was  illustrated  by  lantern  views  by  Mr.  Nat 
Oldham.     Pictures  of  the  township,  the  pier,  the  famous  avenue  of  pines, 
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QoTemmentHouBe,  etc.,  were  thrown  on  the  8creen,aDd  served  to  elucidate 
the  obeenrations  on  the  topography  of  the  island.  Many  of  theee  soeoea 
were  from  photographs  by  the  ReT.  C.  Bice,  of  the  Melanesian  Miaaioii^ 
who  also  pointed  out  various  spots  of  interest. 

THB  FIB8T  SETTLEMENT  AT  NORFOLK  ISLAND. 

Mr.  J.  B.  Walker,  F.R.Q.S.,  read  a  paper  under  this  title,  dealing  very 
interestiogly  with  the  story  of  the  solitary  islet  set  in  the  summer  sea,  ao 
curiously  interwoven  with  the  history  of  our  own  colony,  which  was  for  a 
quarter  of  a  century  a  dependency  of  Tasmania — and  thus  the  peual  settle- 
ment— ^until  in  times  within  the  memory  of  many  present  it  was  abandoned, 
chiefly  through  the  philanthropic  exertions  of  Bishop  Willson.  A  fact  not 
so  generally  known,  however,  he  mentioned  was  that  immediately  after  the 
planting  of  our  colony,  only  a  year  or  two  after  Governor  Collios  founded 
Hobart,  the  Norfolk  Island  settlers  were  deported  in  a  body  to  Tasmania^ 
at  which  time  half  the  population  of  this  colony,  and  nearly  all  its  free 
settlers  were  Norfolk  Islanders.  He  sketched  the  discovery  of  the  island 
by  Cook,  October  10, 1774,  the  administration  of  Philip  Gidley  King,  the 
first  commandant,  and  the  early  struggles  of  the  settlement,  leavi  ig  its 
gradual  decline,  and  the  final  deportation  of  its  settlers  to  Tasmania,  to  be 
dealt  with  at  a  future  time. 

Mr.  C.  T.  Belstrad,  a  resident  of  Norfolk  Is'and  for  many  years,  and 
whose  information  related  chiefly  to  the  period  intermediate  l>etween  that 
dealt  with  by  the  two  papers,  questioned  the  erection  of  Government 
House  Rs  a  sort  of  fortress,  and  could  not  see  why  any  difficulty  should  be 
experienced  in  getting  geological  specimens  from  Phillip  Island,  seeing  that 
he  had  been  there  on  a  camping  expedition.  He  regarded  Bishop 
Montgomery's  paper  as  interesting  and  valuable. 

Mr.  F.  Belstead  strongly  deprecated  the  exaggeration  of  novelists  in 
their  description  of  past  events  on  Norfolk  Island,  and  said  that  having 
lived  there  during  a  portion  of  the  period  covered  by  Marcus  Clarke's  **  For 
the  Term  of  His  Natural  Life,"  he  could  testify  that  many  of  the  writer's 
statements  were  largely  overdrawn. 

Sir  Lambert  Dobson  proposed  a  vote  of  thanks  to  those  who  had  con- 
tributed to  the  evening's  discussion  by  papers  and  information.  Regarding 
the  charge  of  exaggeration,  he  thought  there  were  horrors  to  be  raked  up 
in  the  history  of  the  British  Navy  that  would  surpass  in  inhumanity  those 
recorded  at  Norfolk  Island,  but  it  were  better  that  tjne  curtain  of  oblivion 
should  be  drawn  over  such  matters. 

The  vote  of  thanks  was  unanimously  accorded,  after  which  Mr.  E.  P. 
Jones  gave  a  phonographic  entertainment  with  Edison's  latest  machine^ 
which  was  very  instructive  and  highly  appreciated. 

■    Mr.  A.  Mault's  paper  on  "  The  Disposal  of  the  Sewage  of  Hobart  **  was 
postponed  till  the  next  meeting. 
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JUNE,  1808. 

The  monthly  meetiog  of  the  Royal  Society  of  Taimanfa  waa  held  at 
the  Mnsenni  on  Tuesday,  Jane  13,  Mr.  J.  Barnard  (senior  vice-president) 
-^occnpying  the  chair.  There  was  a  moderate  attendance  of  members 
stud  several  ladies. 

ADMISSIONS. 

The  following  gentlemen  were  balloted  for  and  elected  Fellows  of  the 
Society :— Messrs.  T.  E.  Stewart  Abbott,  M.R.C.S.,  L.S.A.,  W.  T. 
Stratt,  F.  W.  Plesse,  Colonel  Cox,  C.B.,  and  Mrs.  G.  Eddie 
(Lannceston). 

SOHB  ADDITIONS  TO  THE  MOSS  FLORA  OF  TASMANIA. 

Mr.  W.  A.  Wey month  read  a  paper  dealing  with  Tasmaoian  mossee 
{\)  new  to  science  ;  (2)  known  species  now  first  recorded  for  Tasmania  ; 
And  (3)  a  few  already  recotded  for  this  colony,  bnt  either  rare  or  not 
previously  described.  He  said  : — Ihe  determinations  are  by  Enropeaa 
specialists.  One  of  these,  Dr.  O.  Burchard,  of  Hamburg,  has  reported 
65  new  species,  a  list  of  which  was  received  from  him  by  the  Secretary 
of  this  Society  in  January,  1892.  ^one  of  these  determinations  having 
up  to  date  been  supported  by  descriptions  for  pob'ication,  I  have 
liitherto  refrained  from  calling  your  attention  to  them  ;  and  only  a  few 
that  have  been  revised  and  confirmed  by  another  authority  are  included 
in  this  paper.  Profersor  V .  F.  Brotherus,  of  Helsiogfors,  who  has  for 
some  years  been  ensaaed  upon  the  mosses  of  Australia,  and  more 
recently  opon  those  of  Tasmania  also,  has  juat  pabli<)hed  in  Part  II.  of 
"  Some  new  fpecies  of  Australian  Mosses,  desorit)ed  by  V.  F.  Brotherus," 
original  descriptions  of  six  new  species  from  this  ooiooy.  My  version! 
of  these  descriptions  are  given  oelow.  Following  them  are  other  new 
•pecies,  for  which  descriptions  will  be  forthcoming  later  on.  One  of  the 
most  interesting  of  our  mosses  is  Pleurophcucum  grandiglobum  (Liud- 
berg),  which  up  to  the  present  has  been  recorded  only  as  collected  by 
Mr.  R.  M.  Jchneton  near  the  Picton  River.  I  can  now  add  that  in 
January,  1892,  Mr.  L.  Rod  way  handed  me  a  fine  spectmep  obtained  by 
Mr.  Wm.  Fitzgerald  in  the  neighbourhood  of  Mount  Zeehan.  In 
December  of  the  ssme  year  Professor  Brotherus  sent  me  one  collected 
by  Mr.  T.  B.  Moore  on  the  highlands  of  Mount  Tyndall  (from  Mr.  R.  A. 
Siastow  I  have  since  also  received  a  bit  of  this);    and  in  May  of  the 

f  resent  year  the  Rev.  John  Button  s?nt  me  some  obtained  by  himself  at 
'ort  Davey.  I  would  call  the  attention  of  the  Fellows  present  to  the 
mounted  examples  on  the  table  ;  and  jrould  especially  mention  that  Mr. 
L.  Rodway,  to  whom  I  am  indebted  for  ever  ready  help  with  microscope 
and  pencil,  has  kindly  undertaken  to  illustrate  some  species  by  draw- 
ings of  their  several  parts.  (Here  followed  name^,  descriptions,  and 
other  particulars.) 

Mr.  RoDWAT  said  thab  some  of  the  specimens  he  had  examined  for 
Mr.  Weymouth  were  very  rare,  of  unusual  intrrett,  and  not  found  in 
sny  other  part  of  the  world.  He  had  made  sketches  of  some  for  him, 
and  suggested  that  these  should  be  reproduced  in  the  Society's  trsns- 
actions  if  possible.  (Hear,  hear.)  Where  bryologists  could  not  obtain 
specimeos,  light  correct  sketches  would  greatly  enhance  the  value  of  the 
journal.    (Hear,  hear.) 


DISCOVERT  OF  OLACIATION  IN  TASMANIA. 

Kr.  T.  B.  MooRB,  F.B.G.S.,  contributed  some  supplementary  notes 
to  bis  paper,  read  at  the  April  meeting  on  '*  The  diicovery  of  glaoiatioA 
la  Tasmania. 
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OLAOIAL  ACnON  IN  TASMANIA. 


This  WM  the  sabjeot  of  an  iBtoresting  paper  by  Mr.  A.  Montgomery,. 
M.A.,  in  continuation  of  the  diacussion  on  Mr.  Moore'i  paper  on  '*  The 
diacovery  of  Kl&ciation  in  Tttamania."  Mr.  Montgomery  stated  that 
bavins  bin  self  oome  open  evidences  of  ice  action  in  February  last  in 
the  neighbourhood  of  Mount  Pelion,  and  being  at  that  time  ignorant  of 
Mr.  Moore's  discoTery  four  months  earlier,  he  had  io tended  in  any  ciso 
to  fubmit  a  few  observations  on  the  eubject  of  glaciation.  Before 
passing  on  to  what  he  personally  saw,  Mr.  Montgomery  made  some 
remarks  on  Mr.  Moore's  paper.  He  said  it  was  by  no  means  a  neir 
discovery,  as  Mr.  Moore  appeared  to  think,  that  there  were  glaoier» 
among  our  western  highlands,  for  Mr.  R.  M.  Johnetoo,  and,  if  h» 
was  not  mistaken,  the  late  Mr.  Sprent  also,  noticed  the  existence  of 
large  erratic  blocks  in  the  valley  of  the  Mackintosh  Kiver,  and  inferred 
from  these  that  they  mnst  have  been  bronght  down  by  ice.  Messrs. 
Dunn  and  Moore's  and  his  own  later  finding  of  striated  boulders^ 
moothed  surfaces,  rache^motUonndes,  and  moraine  drifts,  only  con- 
firmed the  correctness  of  the  riewsof  these  earlier  observers.  Mr.  Moor» 
was,  therefore,  in  error  in  ascribing  to  Mr.  Dunn  the  honour  of  beiog  the 
diaoover'^r  of  evidences  of  glacial  action  in  Tasmania,  though  perhaps  he 
was  the  first  to  bring  forward  indiapu table  proof.  The  country  described 
by  Mr.  Moore  round  Mounts  Sedgwick  and  Tyndall  and  Lake  Bora  was 
Tery  similar  to  that  round  Mount  Pelion.  The  conglomerates  he  ipoka 
ef  as  Devonian  were  of  much  interest,  snd  the  further  examination  and 
fossil  evidence  of  their  age  would  no  doubt  add  an  important  chapter 
to  our  knowledge  of  the  geology  of  the  oolony.  In  his  journey  from  Bam 
Bluff  CO  Zeehan,  Mr.  Montgomery  said  he  noticed  conglomerates  of  three 
distinct  ages.  To  Mounts  Sedgwick  and  Dundas,  mentioned  by  Mr. 
Moore  as  capped  with  diabase  greenstone,  might  be  added  Barn  Blui!^ 
Motmts  Peliun,  Ossa,  East  Ptlion,  the  DuCaoe,  Eldon,  and  Oakley 
Ranges,  as  all  showing  the  came  feature.  While  not  saying  that  ice  was 
the  only  coneiderable  agent  In  cutting  out  the  valleys,  the  shape  of  many 
f>f  them,  and  the  contour  of  the  hillsides  augge«ted  that  the  present 
configuration  of  the  suiface  was  largely  due  to  glacial  erosion.  The  first 
place  Mr.  Montgomery  came  upon  plain  proof  of  ice  action  was  near 
East  Mount  Pelion,  between  a  branch  of  the  Biver  Forth  flowing  from 
that  monutain  and  from  Lake  £yre,  and  another  small  feeder  running 
in  a  deep  gully  at  the  foot  of  the  Oakley  Raoge.  The  high  narrow 
plateau  lyin^  between  Mount  Pelion  and  Bam  Bluff  alao  showed  in  it! 
erery  contour  the  former  presence  of  glaciers.  On  the  slopes  of  Bam 
Bluff  there  were  two  more  lines  of  moraine  ridges  separating  flat  valleys 
which  had  been  the  beds  of  adjacent  glaciers.  Going  from  Barn  Bluff 
towards  Granite  Tor,  the  rolling  hummocks  and  rounded  ridges  oon* 
tinned  to  be  met  with  on  the  high  lands,  and  deaoending  suddenly  and 
abruptly  from  these  were  huge  deep  ravines  and  valleys.  The  lakes  a% 
the  head  of  the  west  branch  of  the  MurchisDn  River,  and  on  the  divide 
between  it  and  the  Henty,  Lakes  Spicer,  Dora,  Beatrice,  Rolleeton^ 
Julia,  Selina,  also  probably  indicated  the  former  presence  of  glaciers* 
and  he  thought  they  must  come  to  the  conclusion  that  the  whole  of  the 
deep  gorges  among  the  western  mountains,  now  occupied  by  the  head« 
waters  of  the  Pieman,  Hentv,  and  King  Riverp,  had  at  no  very  distant 
period  of  time  been  occupied  by  rivers  of  ice.  tie  admitted  the  want  of 
evidence  to  prove  widespread  glaciation  in  the  eastern  parts  of  the 
colony,  and  mentioned  the  matter  rather  because  it  seemed  an  almost 
necessary  consequence  cf  admitting  the  prevalence  of  ice  in  the  western 
highlands  that  it  should  also  have  existei  in  the  eaet,  than  on  account 
of  any  direct  proof.  At  the  head  of  the  King  River,  on  the  western 
•lope  of  Mount  Reid,  there  had  been  discoTered  a  deep  lead  presenting 
suggestive  features  of  ice  action.    In  glancing  at  the  causes  of  glaciation^ 
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He'  Bftfd  it  might  be  dae  to  the  greater  elevation  of  tbe  land  avd  geogra- 
phical changes,  reBultiog  in  a  rodistnbation  of  sea  and  land,  diversion  of 
oo^an  currents,  and  lo  on,  or  it  night  be  due  to  aatronemical  caQsei  atf 
ift>  lucidly  explained  by  Mr  Robert  Ball  in  hit  recently  published  little 
ti^ok  on  "  Ihe  cause  oif  an  ice  age."  It  was  probable  that  tbe  refrigera- 
tion of  the  climate  of  Tasmania,  which  led  to  tbe  ffatheripg  of  glaciers  on 
ttt  high  ^ountafna,  was  due  to  the  causes  insisted  on  by  Dr.  CroU  and 
Sir  Robert  Ball.  While  inclinted  to  believe  that  the  ioe-ooveriog  was 
Ao^e  extensive  than  Mr.  R.  M.  Johnston  was  disposed  to  allow,  he 
iCgreed  with  him  In  the  main,  and  did  not  think  that  the  whole  country 
dctdd  have  been  ice-bound.  Many  of  our  indigenous  animals  existed  inf 
the  colony  before  the  probable  date  of  the  glaoiatioo,  and  if  the  latter 
hAd  been  extreme  would  have  been  killed  out  altogether ;  in  which  case. 
If  he  was  rlcht  in  referring  the  cold  period  to  a  time  subsequent  to  the 
isverance  of  Tasmania  from  the  Australian  continent,  there  would  have 
been  no  ohanoe  of  a  fresh  stock  baving  been  obtained  from  the  maioland 
Itfter  the  climate  again  became  milder.  Outside  this  ootouy  evidences  of 
l^iil  action  bad  been  found  in  the  Australian  Alps  and  on  the  beaoh 
tiear  Adelaide.  A  quotation  from  tbe  Challenger  reports  showed  that 
Kerguelen  Land  bad  been  at  no  very  ancient  date  completely  covered  by 
heavy  Ice.  Mr.  Jack,  in  referring  to  ihis«  points  out  that  if  the  Antarctic 
ice  cap  were  extended  to  cover  Kerguelen  Land,  there  would  be  no 
iniiptobabtlity  of  its  also  reaching  the  shores  of  Australia.  Tbe  whole 
iuDJect,  said  Mr.  Montgomery  in  conclusion,  was  most  interesting,  and 
had  numerous  aspects  on  which  more  light  was  required,  and  freah 

goof  cf  the  extettt  and  date  of  the  Klaoial  action  all  over  the  Southern 
emisphere  would  be  eagerly  looked  forward  to. 

THE  OLAOIBE  SPOOH  OV  AUSTRALASIA. 

Mr.  R.  M.  JoHNSTOK,  F.L.S.,  read  an  elaborate  "Review  of  the^ 
Mdences  of  former  glaclation  in  Australasia,  with  critical  observations 
upon  the  principal  causal  hypotheses  which  have  been  advanced  to 
account  for  glacial  epochs  generally."  In  introducing  the  subject,  he 
said  : — The  study  of  the  fjcology  of  the  globe  we  live  m  presents  many 
fascinating  subjects.  In  its  eoamical  aspect  we  may  confine  out  selves  to 
sj^culations  as  to  its  mode  of  origin  from  nebular  matter  to  the  final 
Stages  which  culmioated  in  itii  specific  differentiation  as  a  subordinate 
dmons  many  other  members  of  the  solar  system.  In  its  geognosy  we  may 
revel  in  the  nature  and  complexity  of  the  combinations  of  the  element 
which  constitute  its  varied  rocky  materials.  In  its  gtotectonic  or 
ttructwrai  aspect  we  may  enter  upon  questions  relating  to  the  nature  of 
and  the  manner  in  which  tlie  architecture  of  the  eartlrs  crust  has  been 
developed,  modified,  or  transformed.  In  its  dynamical  aspects  we  may 
inquire  into  the  complex  causal  forces  which  are,  or  have  been,eDgaged 
in  producing  disturbances,  movements,  and  changes  in  its  physical 
structure.  In  its  strcUigrapkical  aspect  we  may  devote  our  attention  In 
traciog  the  chronological  sequence  and  relationship  of  the  various  for- 
mations which  comprise  its  visible  crust  or  shell.  Id  its  physiographicat 
lUipect  we  may  dwell  upon  its  surface  feature  of  mountain,  valley,  plain, 
plateau,  lake,  canon,  river  bed,  or  ocean  abyss,  and  try  to  understand 
tne^  causes  which  have  operated  in  producing  its  sculptured  form,  and, 
finally,  in  Its  pcUce&ntological  aspect,  we  may  trace  the  history  of  the 
Organic  lifg  forms  whose  remains  are  found  preserved  in  the  rockv,  their 
succession  or  evolution,  and  their  relationship  to  the  corresponding 
enccession  of  rocks.  The  geological  field  is  thus  wide  and  varied,  and 
we  may  become  so  absorbed  in  the  inve»tigation  of  any  one  division  of 
the  several  aspects  referred  to  as  to  forget  the  claims  and  importance 
of  the  others.  It  is  well,  therefore,  from  time  to  time,  that  we  should 
have  our  attention  aroused  to  the  claims  and  interests  of  branches  of 
geological  study  outside  of  that  to  which  each  of  us  respectively  may 
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happen  to  be  too  deeply  immened.  We,  therefore,  eiBBot  realiie  tha 
benefit  of  ench  pepen  as  thoee  of  Mean*.  T.  B.  Moore  end  A.  Ment* 
gomery,  M.A.,  which  arooae  na  from  our  own  faTonrite  groorea,  and 
recall  our  attODtion,  for  a  time  at  ieaat,  to  that  Urge  and  important 
phaae  of  dynamical  geology  knows  as  glaoial  action.  Thia  phase  also  at 
•Doe  inevitably  leaos  on  to  conaideration  as  to  its  caose  or  ooemical 
aspect ;  to  its  effects  as  in  ita  atratigraphioal  and  pbyaiographical  aapecta, 
and  to  the  period  of  ita  manifestation  as  in  its  chronological  aspect. 
Before  we  enter  open  tbe  qaeation  of  evidence  aa  to  the  ocoorrenoe  of  a 
former  climate  in  Aa^tralatia  lufficiently  intenae  to  be  draignated  "  A 
Glacial  Epoch,"  we  moat  briefly  oonaider  the  character  of  the  evidence 
by  which  we  infer  ita  actual  oorarrence.  It  ia  obviona  that  we  cannot 
directly  approach  tbe  anbiect  of  the  earth*a  temperature  at  a  former 
period,  for  the  original  cooled  air  and  the  frozen  water  cannot  be  con- 
ceived to  be  stored  np  and  preaerved  for  onr  obaervation,  aa  in  the  oaaa 
of  ancient  forma  of  life  preaerved  in  the  rocks.  Bat  whUe  directly  we 
can  gain  no  information  aa  to  temperatare,  we  have  abundant  evidence 
preserved  of  the  effects,  which,  according  to  our  present  knowledge,  can 
only  have  been  produced  by  an  intenaely  low  temperatare  acting  upon 
watery  vapoura  while  aobjected  to  the  univeraal  law  of  gravitation.  It 
la  therefore  clear  that  it  fa  in  the  preaerved  dynamic  effeota  of  moving 
maasea  of  auow  or  ice  and  negatively  in  the  poverty  cr  total  abbence  of 
life  forma  that  we  have  the  l^at,  if  not  the  only,  meana  of  inferring  the 
severity  of  the  climate  of  a  former  period.  After  a  lengthy  and  detailed 
illustration  of  the  anbject  in  all  its  aspeota  and  beirings,  aaaiated  by  a 
specially  executed  diagram,  Mr.  Johmton  coocladed  by  obaerving  that  it 
waa  aafficient  in  "  reepect  to  evidences  bearing  upon  cauaea  of  glaoiatioo, 
in  Auatralia  and  Tasmania  at  least,  to  laatify  me  in  adopting  for  the 
preaent  the  following  conclusiona: — I.  That  the  Glacier  Epoch  of 
Australasia  waa  probably  comparatively  mild  in  ita  efft  cts,  maoif eating 
itaelf  mainly  by  increased  rainfall  in  lowlanda,  and  by  establishing  locu 
glaciera  in  the  alpine  regiona  of  Sonthem  Australia  and  Taamania,  and 
&  greatly  extending  the  rpread  of  the  cxtatiiig  anow fields  and  glaciers 
of  the  Mew  Zealand  Alps.  2.  That  probably,  in  Auatralia,  the  local 
glaciera  of  the  Alps  melted  before  reaching  the  2,000ft.  levels  iiichin 
the  valleys  which  dracended  continuously  from  the  elevated  snowfields ; 
and  in  Tasmania  it  is  moat  probable  that  only  on  the  western  alopea  of 
our  western  highlands  waa  there  sufficient  precipitation  to  yield  glaciers, 
any  of  which  did  not  reach  the  eea,  and  probably  were  melted  within 
their  own  valleya  before  reaching  the  1,000ft.  level.  3.  That  the  date 
at  least  of  onr  most  refrigerated  period  was  probably  iaocbronona,  and 
mainly  cauaed  by  tbe  maximum  cycle  of  eccentricity  of  the  earth*a  orbit 
with  winter  in  aphelion,  probably  near  to  the  beginning  of  our  Neogene 
Period,  aay  850,000  yeara  ago.  4.  That  if  tbe  latter  be  true,  it  proves 
that  the  astronomical  theory  by  itself  (t.e.,  without  conoorrence  of 
geographical  conditions)  would  not  adequately  account  for  the  ice  age  of 
Europe  and  Nottb  America,  nor  for  tbe  abaence  of  marked  glacial 
phenomena  among  the  earlier  tertiary  depobita  of  Europe,  at  points  of 
time  concurring  with  tbe  earlier  cycles  of  eccentricity  of  tbe  earth's  orbit 
with  winter  in  aphelion.  J  do  not  expect  that  my  conclusions  will  be 
accepted  at  present  by  many  geologiats  who  have  already  attained  to 
oryatallieed  views  on  the  matter,  but  toven  these  may  be  prepared  to 
allow  that,  granting  the  premises  assumed  by  me,  my  conclusiona  follow 
aa  a  logical  neceaaity."  * 

Meaara.  T.  Stkphkns  and  O.  H.  GREsys  having  made  some  observa* 
tlons  on  the  papers  read  and  the  aubjecta  dealt  with,  the  uaual  votes  of 
thanks  to  tbe  contributors  were  passed,  and  the  meeting  oonduded. 
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The  momthly  meeting  of  the  Royal  Society  was  held  at  the  Maaeam 
on  Jaly  11.  Sir  Lambert  Dobson  presided,  and  there  was  a  fair 
attendance  of  Fellews,  tosether  with  a  number  of  ladies.  Mr.  Q.  E. 
Spender  was  elected  a  Fellow. 

COailBSPONDENOE. 

A  oommanication  was  received  from  Mr.  James  Barnard,  Vice-presi- 
dent, offering  for  the  Society's  acceptance  a  likeness  of  the  late  Captain 
Montague,  a  former  Colonial  Secretary  prior  to  the  introduction  of 
zesponaible  ffovernment,  who  was  eminent  as  a  statesman  and  high- 
minded  English  gentleman,  and  who  was  instrumental  in  advancing  the 
prosperity  of  the  colony  duriug  his  official  career,  Mr.  Barnard  said 
he  believed  the  portrait  to  be  unii|ue,  not  havios  heard  of  a  similar 
00^  bein^  in  the  possession  of  any  resident  in  the  Island. 

The  letter  and  portrait  were  laid  on  the  table  amid  applause. 

PBOFOSJSD  INTBODUOTION   OF  SOFT  WOOD  TBSES. 

A  letter  from  Mr.  A.  Harley  to  the  Secretary  was  road,  in  which  the 
writer  asked  for  an  opinion  concerning  the  introduction  into  the  eolony 
of  soft  wood  trees,  sach  as  the  Baltic  Pine,  Oregon  Pine  (North 
America),  and  Kauri  Pine  (New  Zealand),  but  especially  the  Baltic 
Pine,  according  to  the  latitudes  of  the  countries  where  they  grow 
nearly  corresponding  with  ours,  they  should  thrive  well  here.  "  The 
idea  originated  from  notioins  a  tree  (a  species  of  fir)  growing  in  the 
■rounds  adjoining  St.  Qeorge^  Church,  and  near  the  entrance  to  the 
Sunday-BchooL  It  is  over  9ft.  in  circumference,  and  has  not  been 
there  quite  90  years,  so  that  I  consider  if  it  hid  been  attended  to  when 
young  with  the  object  of  producing  timber  (by  topping  oflf  the  branches), 
instead  of  for  ornament,  it  would  have  bticn  much  longer  and  thicker 
9it  the  butt.  Baltic  pines  are  imported  into  Tasmania  in  the  shape  of 
deals,  apple  cases,  and  spars  for  vessels ;  a  spar  from  4in.  to  6:n.  in 
diameter  sells  at  about  Is.  per  running  foot,  and  larger  ones  at  increasing 
pricei,  and  often  they  are  not  obtainable  at  any  price,  although  pre- 
ferable to  other  woods  on  account  of  its  lightness.  In  England  the 
spars  are  cut  into  lengths,  and  used  for  the  sopports  for  the  roofs  of 
coal  mines.  They  might  be  grown  here,  and  introduced  into  such  places 
as  Broken  Hill  for  the  same  purpose,  as  our  colonial  timber  is  not  used 
there  on  account  of  iti  wei^j^ht,  and  consequent  he^vy  freight  on  the 
railways,  Oregon  pine  being  preferred.  I  believe  the  BAlcio  pine  would 
be  fit  for  small  spars  a  few  years  after  planting  out.  Some  seeds  of  the 
trees  mentioned  might  bd  introduced,  and  a  trial  on  a  small  scale  made 
perhaps  in  a  few  private  gardens,  where  they  could  be  tended,  to  see 
whether  it  would  be  advisable  to  cultivate  on  a  larger  scale.*' 

Hon.  G.  H.  QRA.NT,  M.L.C.,  said  he  thought  the  prices  stated  rather 
exaggerated.  Bjtltic  spars  had  arrived  here,  ana  were  difficult  to 
dispose  of.  He  had  known  them  almost  given  away,  and  did  not  think, 
witn  the  writer,  that  there  was  a  great  demand  for  them.    The  spars 

Seatly  used  by  our  builders  were  cut  out  of  the  bush.  The  growth  of 
Jtic  timber  here  would  not  be  remunerative  for  that  purpose,  nor  for 
timber.  It  would  be  a  long  time  before  forest  trees  would  be  advanced 
suffioientlv  for  building  purposes,  therefore  there  was  not  much  encour- 
agement for  anyone  to  start  on  their  own  account.  It  might  be  well 
for  the  Qovernment  to  try  thun  as  an  experiment  on  the  waste  lands  for 
the  benefit  of  futurity.  A  better  timber  to  plant  would  be  the  larch, 
which  was  more  valuable  in  every  respect,  being  useful  for  sleepers  and 
other  purposes,  for  which  Baltic  timlMr  was  far  inferior. 
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Mr.  R.  M.  J0HN8TON  taid  he  hftd  beta  giving  attention  of  late  to  the 
qneatioD  of  the  importation  of  toft  woodi  into  thii  colony.  Soft  wood 
w«8  80  easily  workable  for  eopie  parpOMe.  Ukat  no  matter  bow  eioellent 
onr  own  woods  were,  and  we  haa  aome,  partiqalarly  stringy  bark» 
which  was  very  good— yet  some  soft  woods,  anoh  ss  the  ksnn  pfne  of 
Kew  Zealand  ana  Baltic  timber,  were  imported  here  to  a  large  extent. 
It  had  occurred  to  him  that  there  was  a  rery  large  amoont  of  waste  lands 
in  our  npper  plateaaz  that  if  experimented  on  would  be  found  suitable 
for  the  growth  of  such  timbers  as  we  now  obtained  from  Europe.  These 
lands  would  be  of  no  use  for  any  other  purpose.  He  would  like  to 
hear  the  opinions  of  Baron  Von  Mueller  and  Mr.  Abbott  as  regarded 
the  proper  ipecies  likely  to  succeed  in  these  upland  situations,  and 
moyed  that  both  be  communicated  with  on  the  subject  It  occurred 
to  him  that  cnoh  a  planting  would  is  the  course  of  15,  20,  or  30  years  be 
of  great  advantage  to  the  colony.     (Hear,  hear. ) 

Hon.  N.  J.  Bbown,  M.H.A.,  supported  the  motion,  and  said  1^ 
would  especially  like  the  matter  referred  to  Mr.  Abbott,  because  frotin 
time  to  time  trees  were  supplied  for  planting  in  various  country  places, 
and  he  noticed  that  the  Pinua  in9igfii$  was  largely  used  for  thu  pur- 
pose. But  Pinua  iiuignis  was  utterly  useless  pa  a  timber  tree,  and  if 
Baltic  and  other  uiefuf  timber  could  be  grown  here  it  would  be  far 
better  for  Mr.  Abbott  to  have  a  supply  for  dietribntion.     (Hear,  bear.) 

Mr.  E.  D.  Swan  questioned  whether  the  expense  of  planting  the  trees 
and  carting  the  timber  would  not  be  againat  their  introduction,  aqd 
whether  the  cost  would  not  be  more  than  that  of  getting  the  timber 
from  its  native  country. 

Mr.  A.  0.  Gekkn  said  the  question  attrscted  a  good  deal  of  attention 
40  or  50  years  a^o  in  England,  where  there  were  large  tracts  of  lieilt>gr 
land  with  a  bard  pan  underneath.  This  Und  was  useless,  but  it  was 
found  to  be  reolaioiable  by  the  planting  of  fir  trees,  whioh'  ia  90'  yea^ 
became  remunerative.  In  15  years  they  were  thianed  out  and  tl^e 
.soars  sold.  The.  timber  we  got  here  yfM  cut  from  tre^  not  more  than 
1ft.  in  diameter.  Trees  would  iirow  |o  that  extent  in  this  clima{e 
within  15  or  20  years,  and  would  probably  be  pUnted  by  many  l>eop|e 
round  tbeir  homesteads  and  become  very  renmoerative.  Xbe  timo^r, 
obta^able  here  was  very  good,  but  the  S3lt  timber,  if  good,  was  expen- 
sive, and  t^e  want,  of  good  soft  timber  was  felt  by  every  builder  in  t)l^e 
oolony.  Timber  native  to  this  colony  would  not,  with  few  exceptions — 
keep  its  form  when  placed.  This  was  a  disadvantage  against  our  hard- 
•  wop^.  Sometbi^g  migbt  be  done  here  as  was  clone  with, the  was^e 
jknds  in  Denmark,  where  very  lafge  wastes  bfid  been  ()rought  .uodpr 
caltiyation  for  tbe  growth  of  tir  trees,  and  tbiis  bad  a^ao  been  done  ^n 
England.  VVatte  lauds  that  would  not  keep,  a  she^p,  scarcely  ak^- 
.garoo,  might  be  utilised  for  these  pifrpos^.     (JAj>plai^se. ) 

.Sir  Lambkbt  Dobsok  said  we  had  one  very  good  soft  wQpd|in.tl|ls 
colony— tiuon  pine.  But  ibat  was  very  rapidly  djioff  out,  and  ,s.opn 
there  would  be  none  in  the  country.  There  was  no  doobt  t^at  if  the 
l3Utton-gras8  pUins  could  be  made  to  grow  Baltic  timDer,. or  anything 
else  it  woMld  be  turning  into  the  useful  what  was  now  useless.  At  any  - 
rate,  if  the  experiment  were  made  it  would  be  a  step  towards  the 
solving  of  tbe  question,  and  it  might  bring  out,  in  one  way  or  Another, 
tbe  way  bow  tbe  proposal  might  be  carried  out  hereafter.  (Hear» 
hear,)  j 

The  mption  was  carried  unsnimously.  f 

THE  OEOLOOT  OF  THE  LAKE  8T.  OLAIB  DISTBIOT. 

Mr.  Gbaham  Offioeb,  B.Sc,  Melbourne  Ui  iversity,  contributed  a 
paper  on  <<The  Qeology  of  the  Lake  St,  Clair  District,  Taimania." 
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It  WM  an  attempt  to  rive  lome  aosoant  of  the  main  geological  featorop 
of  the  diatrtct,  from  obaervations  made  dorins  a  recent  visit  to  the  lake 
by  a  party,  ioclading  Profeaior  Spenceri  of  Melbourne  Univeraity,  the 
wnter,  and  feveral  others.    The  ioclemant  weather  prevented  extensive 
biervations ;  therefore  the  present  acoount  purported  to  be  nothing 
more  than  a  geological  sketch.     Lake  St.  Clair  is  situated  on  the  gteat 
central  greenstone  platesn  of  Tasmania,  near  the  western  boundary  of 
the  plateau,  and  a  little  to  the  north  of  the  central  part,  ics  northern 
shore  being  cut  by  the  parallel  42deg.  S    lit.      The  elevation  of  the 
■Queen  of  Tasmania  lakes  is  about  2,400ft.  above  saa  level,  and  it  lies  in 
«  long,  deep,  narrow  valley,  bounded  on  the  east  by  the  Traveller 
Bange,    and   its   off-shoots  Moont  Ida  and  the  Rugged  Idountaina 
between   it   and  the   Dncane  Ranee;  and  on  the  west   by  Mounta 
Olympus,  Byron,  and  Manfred.     The  lake  is  11  miles  long,  and  its 
sreatest  breadth  about  two  miles,  with  a  recorded  depth  of  water  of 
•690ft.    At  the  north  end  the  valley  extends  to  the  foot  of  the  Dooana 
Ranges,  some  10  miles  beyond  this  extremity  of  the  lake.    The  southern 
chore  shelvea  op  to  a  snooession  of  low  greenstone  ledges  and  button- 
grass  flats.    The  shores  of  the  lake  are  remarkably  regular,  and  at  the 
4M)uthem  end  ooonr  the  only  indents  of  importance -^Cynthia  Bay  on 
the  west  and  the  Lake  Basin  on  the  east.    The  latter  is  almost  land- 
kxdced.    From  it  the  Derwent  starts  on  its  way  to  the  south.    The  lake 
b  fed  by  aumerous  streams  and  torrents,  the  principal  ones  being  the 
Narcissus  (Uamilton),  on  the  aorth,  flowing  from  the  Daoane  Moun- 
tains ;  on  the  eiet  a  stream  from  Lake  Laura,  and  another  from  tba 
•snonntains  b^ind  Mount  Ida ;  while  Cyntnia  Bay  receives  the  Cuvier. 
The  latter  river  rises  ftom  Lake  Petrarch,  a  small  sheet  of  water  just 
«nder  Olympus  on  the  opposite  aide  from  Lake  St.  Clair,  and  aboat 
MOffe.  above  it.    The  Cuvier  flows  down  a  broad,  nndnlating  vallMTi 
known  as  the  Vale  of  Cuvier.    This  valley  runs  in  a  S.B.  and  N.W. 
dtrootien,  and  is  bounded  on  one  side  by  the  Olympus  Range,  and  on 
the  other  by  Mount  Ha^lay.    The  most  important  point  at  pressnt  in 
the  geology  of  this  distriot  is  the  relation  of  the  greenstone  to  the  oar- 
boAUerous  rooks.      It  may  be  said  that  Mount  Olympus  affords  the 
key  to  the  geology  of  the  district.    There  seems  to  be  no  reason  to  doubt 
that- the  sedimentary  beds  extend  right  along  to  the  N.  W.  extremity  f  f 
the  mountain,  oocupying  the  same  position  relative  to  the  greenstonaat 
this  side  that  they  cio  on  the  other.    This  is  indicated  by  the  numerous 
and  often  very  large  blocks  of  sandstone  and  conglomerate  that  occur 
mingled  with  masses  of  greenetooe  towards  the  upper  end  of  the  Cuvier 
l^alley.    The  sunmiit  of  Mount  Olympus  is  much  like  that  of  Moont 
Wellington.    A  noticeable  feature  was  the  presence  of  several  largo 
fissures,  but  as  to  their  origin  he  did  not  care  to  speak  definite^. 
Perhaps  they  were  due  to  dislocations,  perhaps  to  the  underminijig 
aetion  of  water  in  wearing  away  the  underlying  rook.    The  appearaneea 
/fleemed  to  him  to  point  clearly  to  the  greenstone  being  of  later  date  than 
in  the  sandstone.    No  sign  was  seen  of  the  elder  palmozoic  rocks  repiie- 
•aented  in  Mr.  Johnston's  map  as  occurring  in  the  Cuvier  Valley.    The 
origin  of  the  lakes  of  the  great  central  plateau,  continaei  the  writer  fn 
flamming  up,  is  a  question  which  affords  ample  scope  to  any  geologist 
who  will  undertake  their  inveetigation.    Lake  St.  Clair  was  firat  aap- 
poaed  to  ba  a  crater  lake,  but  of  this  there  is  no  evidence,     ^s  Tdsmania 
u  undergoing  a  movement  of  upheaval  the  rivers  must,  geologically 
si>eaking,  be  rapioly  lowering  their  channels.  The  course  of  the  Derwent 
affords  ample  evideace  of  this.    And  thus  the  levl  of  the  Lake  St.  Clair 
waters  must   be  gradually  being  reduced.      From  the  top  of  Mount 
Olympus  we  counted  about  30  lakes  and  tarns  on  the  oppaeite  platotfu, 
occopying  undoobtod  rock  basina  in  the  greenstone.     We  did  not  flod 
the  slightest  trace  of  g'aoiation.     I  am  much  inclined  to  tuo  opinion 
that  most  of  the  buins  of  the  Traveller  Plateau  lakes  will  be  found  to 
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be  saiitfaotorily  exj^lMoed  by  the  ordinary  proceM  of  subaeriftl 
weathering  and  denndation.  We  found  no  foasils  in  situ  in  the  sand- 
•tone  of  this  region,  but  on  the  beach  about  the  boathoaee  pieoea  of 
eilicified  wood  are  not  uncommon.  Colonel  Legge  givea  a  very  clear  and 
aoonrate  deaoription  of  thia  region,  and  hia  paper  waa  of  mach  aaaiatanoo. 


KOnS  ON  THE  GKOLOGT  Or  LAKE  ST.   CLAIB  AND  ITS    NEIOHBOUBHOOXk 

Mr.  R.  M.  Johnston,  F.L.8.,  read  an  riaborate  paper  under  this 
title  "together  with  a  brief  review  of  the  probable  origin  of  our 
numeroua  lakea  and  taraa."  He  dealt  eapecially  with  the  previona 
paper,  and  aaid  it  would  have  been  better  if  Mr.  Officer  had  given  new 
work  rather  than  what  had  already  been  better  contributed  33  yearn 
previooaly  by  Mr.  Oould.  Apart  from  the  unrivalled  beauty  of  the 
■oenery,  there  waa  nothing  peculiar  in  the  geological  featurea  of  tiake 
St.  Clair  and  ita  immediate  neighbourhood  which  waa  not  common  to» 
and  far  more  perfectly  represented  by,  nearly  all  the  elevated  greenatone 
mountaina  and  plateaux,  forming  the  most  familiar  phyatographio 
featurea  of  the  greater  part  of  Taamanian  landscape.  From  long 
obaervationa  he  had  arrived  at  the  condaaion  that  oar  larger  lakea  oa 
the  higher  levels  of  greenstone  plateaux,  each  aa  Lakea  8t.  Clair,  Sorell, 
Echo,  Arthur,  and  the  Great  Lake,  together  with  innumerable  lakeleta 
and  laflfoooa,  had  been  mainly  determined  by  the  original  irregularitiea 
of  aurfAce,  produced  X'^rtly  by  the  anaatomosea  of  aucceaaive  flowa  of 
greenatones  during  their  eruption,  and  partly  by  the  unequal  contrme- 
(ion  due  to  the  lack  of  homogenity  of  the  cooling  aurfacea  of  the  more 
maaaive  horizontal  flows  of  greenatone  magnia  ao  characteristic  on  the 
mountain  plateaux  of  Tasmania,  and  which  cover  continuously,  or  in 
ao  aoaatomoaing  network  of  ranpea,  ao  large  a  portion  of  the  aoperficial 
area  of  eastern  Taamania.  Thu  conclusion  had  again  and  agam  been 
forced  upon  hia  mind  by  the  doaer  study  of  our  upland  lake  aystema, 
aa  i&  aeemed  to  accfOunt  aatiafaotorlly  for  all  the  known  facta,  and« 
moreover,  it  was  in  harmony  with  the  views  of  leading  physicists  when 
oontemplatinff  the  caosea  which  produced  the  initial  and  universal  irre* 
gularitiea  of  aurtaoe  on  our  gloM,  and  which  in  their  turn  determined 
the  Umiui  of  land  and  aea. 

notes  on  some  new  and  rare  fish. 

Mr.  A.  Morton  described  a  new  fish,  found  at  Bruny  I«land.  Dr. 
Ramaay,  Curator  of  the  Australian  Museum,  considered  the  Brany 
laland  apecimen  very  aimilar  to  CerUrina  acUviani,  Mr.  Ogilvy,  however, 
after  a  apecial  examination,  came  to  the  condoaion  that  the  Tasmanian 
specimen  might  fairly  be  diffe^en^iated  from  the  Mediterranean  and 
Eastern  Atlantic  C7.  aalviani.  Mr.  Morton,  therefore,  proposed  to  call  the 
local  specimen  C.  bruniensu, 

Mr.  Morton  also  drew  attention  to  six  rare  flsh  that  had  been  re- 
cently caught  off  Tasman  Island,  in  70  fathoms,  by  some  fishermen, 
while  fishing  for.  trumpeter.  Oa  examioation  they  proved  to  be 
JSuremetopos  johnstoniif  the  type  specimen  he  (Mr.  Morton)  had 
described  in  1887. 

miscellaneous. 

The  Secretary  laid  on  the  table  the  fourth  volume  of  the  "  Journal 
of  the  Australasian  Association  for  the  Advancement  of  Science,"  and 
said  that  aa  editor  of  the  journal  he  considered  it  his  doty  to  ask  for 
the  thanks  of  the  Society  to  Messrs.  Strntt,  Grahame,  and  Hogg,  of  the 
(Government  Printing  Office,  and  the  department  generally,  for  tha 
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▼alnable  Msistanoe  they  hud  rendered  in  iti  prodnotion.  The  Tolnma 
WH  greater  than  the  three  preceding  ones,  and  contained  a  great 
number  of  valuable  papers. 

Mr.  Jahss  Babnabd  seconded  the  vote  of  thanks,  which  was  carried. 

The  SsoBETAHT  laid  on  the  table  *'  The  Proceedings  of  the  Rejral 
Society  of  Tasmania  for  1892,"  and  a  Tolnme  lent  by  Messrs.  Waloh 
and  Sons  on  **  The  Great  Barrier  Beef,"  by  Mr.  Saville  Kent 

Votes  of  thanks  were  accorded  the  contributors  of  papers  and  doion 
to  the  Society,  and  the  meeting  terminated. 
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AUGUST,  1893. 

There  waa  »  l^rge  attoodaooe  of  the  Fellows  of  the  Boyal  Society  on 
Aagoat  15tb,  and  many  ladies  were  also  present,  to  welcome  the  new 
Pn»ideDt,  His  Excellency  Viscount  ^^ormanstoo,  K.C.M.O.,  on  the 
occasion  of  his  taking  the  chair  fur  the  lirst  time  at  one  of  the  monthly 
evening  meetings.  The  President,  who  was  accompanied  by  hts  Private 
Secretary  (Mr.  J.  F.  Alexander  Rawlinson),  was  received  by  the  Council, 
and  on  taking  his  seat, 

Mr.  Jambs  Barnabd  said :— *'  Tour  Excellency,— I  have  the  pleasing 
duty  as  ssnior  Vice-President,  on  behalf  of  the  Council  and  Fellows 
•f  the  Royal  Society  of  Tasmania,  to  present  an  address  of  con- 
gratulation to  Your  Excellency  upon  receiving  the  appointment  of 
Governor  of  Tasmania  as  Her  Majesty's  representative.  And  I  have 
also  to  tender  a  hearty  welcome  to  Your  Excellency  upon  your  presence 
here  this  evening,  and  upon  your  assuming  the  chair  of  the  Royal 
Society  as  its  official  president.  From  your  Excellency's  wide  experience, 
gathered  in  various  spheres  of  official  life  in  the  service  of  the  Crown, 
the  hope  is  entertained  that,  after  the  example  of  many  of  your  dis- 
tinicnisbed  predecessors,  your  Excellency  may  be  inclined  to  commu- 
nicate to  the  Society,  at  its  monthly  evening  meetings,  the  fruits  of 
your  observation  and  remarks  in  other  and  aiffeient  climes  as  to  be 
eventually  embodied  in  the  printed  transactions  of  the  Royal  Society." 
(Applause.) 

The  SxoBKTART  (Mr.  A.  Morton)  read  the  address  :— 

To  His  Excellency  the  Right  Honourable  Viscount  GoRMANSTON^tKnight 
Commander  of  the  Most  iJiBtloguished  Order  of  Saint  Michael  and  Stunt 
Ctoorge,  Governor  and  Commander-in-Chief  in  and  over  the  ooloDy  of  Tas- 
mania and  its  dependencies.  May  it  please  Your  Excellency,— We,  the 
Council  and  Fellows  of  the  Royal  Society  of  Tasmania,  desire  to  offer  our 
loyal  oongratulations  to  Your  Excellency  on  assuming  the  Gtovemment  of 
Tasmania  as  representaUve  of  Her  Meet  GraciouB  Majeuty.  In  ISift  Her 
Majesty  siKnifled  her  consent  to  become  patron  of  the  Society ;  and  bv  one 
of  its  fundamental  rules  and  constitution,  the  Governor  for  the  time  being 
is  the  President.  We  believe  that  it  will  interest  Your  Exoellenov  to  learn 
that  the  Royal  Society  of  Tasmania,  founded  by  eminent  pioneers  or  scientiiic 
research,  was  the  first  to  be  enrolled  under  royal  patronage ;  that  it  has 
passed  its  Jubilee ;  and  that  its  printed  transactions  comprise  numerous 
volumes  of  valuable  scientific  information.  Many  of  Your  ExceUency's  pre- 
decessors have  taken  a  warm  personal  interest  in  tliis  Society,  as  shown  by 
their  presence  at  its  sessional  meetinRs,  and  by  their  contributing  to  its 
transactions,  and  we  cherish  the  hope  that  it  will  prove  agreeable  te  Your 
Excellency  to  take  an  active  interest  in  the  proceedings  of  the  Society.  We 
trust  that  health  and  happiness  to  yourself.  Lady  Gormanston,  and  fftmily 
will  attend  the  whole  iienod  of  your  administration  of  the  government  of 
this  colony.  We  remain  Your  Excellency's  very  obedient  servants— (Signed) 
James  fiamard,  Tice-president  ;  W.  L.  Dobson,  Tice-president ;  J.  W. 
Agnew,  Vice-president;  T.  Stephens,  Yice-presidemt.  A.  G.  Webster,  C. 
T.  BelsteacL  R.  M.  Johnston,  Russell  Young,  C.  H.  Grant.  Nicholas  J. 
Brown,  J.  B.  Walker,  W.  V.  Legge,  membeni  of  the  CounoiL  Alexander 
Morton,  Secretary.   Hobart,  August  15, 180S. 

The  Pbisibent  said :  Mr.  Barnard,  ladies,  and  gentlemen— I  thank 
yon  most  sincerely  for  the  very  cordial  welcome  you  have  given  me 
here  as  representative    ef    Her   Majesty    and    as   (Governor   of   this  • 
colony.    I  have  heard,  previous  to  arriving  in  this  colony,  a  great  i 

deal  of  the  transactions  of  the  Royal  Society  of  Tasmania,  and  of  the  d 

great  i^ood  that  has  been  conferred  on  the  colony  by  it  from  my  prede-  ^ 

cesser  and  friend,  Sir  Robert  Hamilton~(applanse)— yonr  late  President. 
I  feel  highly  honoured  by  being  permitted  to  occupy  the  presidential 
chair  of  the  Royal  Society  of  Tasmania  which,  as  your  Vice-president 
has  just  told  me,  devolves  on  the  Governor  of  this  colony.    And  I  can  i 

assure  you  that  during  my  tenure  of  that  office  I  will  do  all  in  my  power 
to  promote  the  interests  of  the  Royal  Society,  feeling  tore  that  by  lo 
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doing  I  shall  be  promoting  the  boot  intereats  of  tbia  oonntry  and  tbo 
happineM  of  iti  inhabitanto.  (Applaiiae.)  I  have  only  further  to  lay 
that  I  feel  deeply  thankfol  for  yoar  kind  referenoe  to  Lady  Gor«anaton, 
and  I  regret  tbkt  ihe  ia  not  preaent  here,  and  to  myadf  and  family. 
(Applanae.) 

OOBBBSFONDBKOE  . 

Apologies  for  abaenoe  were  received  from  the  following  membera  of 
the  Council :— Hod.  N.  J.  Brown,  M.H.A.;  Colonel  W.  V.  Legge,  R.A.; 
and  Mr.  J.  B.  Walker. 

FBOPOSED  OONIFEBJS  PLANTATIONS. 

The  following  notea  were  read  on  the  propoaed  planting  of  conifera 
in  Taamania  :— 

By  Baron  Fx&D.  Von  Mcbixkb,  F.R.S.,  K.G.M.G.:— "  With  mnoh 
pleasure,  dear  Mr.  Morton.  I  respond  to  the  reouestof  the  Royal  Society 
of  Taamania,  aa  moved  by  your  distingnianed  Fellow,  Mr.  R.  M. 
Johnaton,  and  aupported  by  the  Hon.  K.  J.  Brown,  that  I  ahould,  along 
with  our  able  friend,  Mr.  Abbott,  give  my  opinion  on  the  adviaability  ol 
growing  the  PinuB  iiivestris  on  a  commercial  aod  indnatrial  acale  in  Taa- 
mania, Your  ialand  ia  nndoubtedly  particularly  well  fitted  on  aeoonat 
of  ita  generally  cool  climate  for  the  reariog  of  this  pine,  as  compared  to 
moat  other  regions  of  Auatralia.  Moreover,  in  your  lowlands  the  growth 
will  be  of  more  celerity  than  in  Britain,  and  the  same  remark  applies, 
of  course,  to  the  larch  and  other  trees  mentioned  ab  the  Royal  Sooiety'a 
last  meeting.  But,  as  besides  the  red  deal,  also  the  timber  of  the  European 
white  deal  (from  Pinw  pirla)  is  much  imported  here*  that  species,  aa 
well  as  the  leading  lumber  pines  of  North  America,  would  deserve 
attention  for  foreatral  purposes  in  Tasmania  also,  thus  particularly 
PinuA  s^o^iM,  P,  douglasii^  P.  lamber  tiana;  nor  should  the  vast 
timber  pines  of  the  Himalayas  be  lost  sight  of,  soch  for  instance  as  the 
Pinw  deodara  and  P,  exceUok*  Several  other  species  of  prominent 
timber  value  are  mentioned  in  my  work  on  '  Select  plants  for  industrial 
culture  and  naturalisation,  with  notea  as  to  their  respective  properties,' 
Pinua  insiffnis  has  never  been  recommended  by  me  for  any  value  for  ita 
wood,^ut  in  wild  climes  is  unsurpassed  for  its  quickness  of  growth, 
it  towering  now  in  Melbourne  already  over  high  buildings,  after  I 
reared  this  splendid  pine  first  of  all  in  Australia  &r  extensive  distrtbn- 
tion  already  in  the  fiftieth  year  of  this  century,  its  importanoe  for 
shelter  and  sanitary  purposes  having  since  then  also  been  recognised. 
When  pine  plantations  are  to  be  formed  for  future  profitable  timber 
fields,  several  considerations  press  on  attention  at  the  outset.  1.  To 
adopt  precautionary  arrangements  for  the  safety  of  the  trees  against 
bush  fires,  therefore  localities  not  too  dry  but  intersected  also  by  water- 
conrses.  2.  To  choose  only  land  which  by  inaooessibility  or  sterility 
cannot  become  readily  arable.  3.  To  have  the  means  of  removing  the 
timber  finally  at  easy  carriage,  which  may  be  partly  by  floating  the 
wood  down  atreama.  In  a  diaoourse  which  I  delivered  25  years  ago  on 
*  Forest  coltnre  in  relation  to  industrial  pursuits '  (of  which  I  send  jron 
already  a  Galifomian  reprint),  I  have  alluded  to  many  other  subjects 
concerning  intended  tree  plantations  for  timber,  so  that  I  here  now 
perhaps  only  need  add  the  suggestions,  that  official  applications  be  made 
to  the  Governments  of  Canada  and  British  India  for  adequate  supplies 
of  pine  seeds  of  the  requisite  kinds.  The  extreme  scantiness  of  coni- 
feraceana  in  the  native  vegetation  of  Australia  renders  also  the  New 
Zealand  kauri  all  the  more  eligible  from  their  respective  territories.*' 

By  Mr.  F.  Abbots  : — "I  entertain  no  doubt  but  that  favourable  sites 
exist  in  the  colony  anitable  for  the  extended  onltiTation  or  growth  of  the 
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▼arloiu  ipeoiea  of  coniferse,  which  for  the  most  part  farnUh  the  deali  of 
oommeroe,  and  that  eventaally  great  benefit  would  accrue  to  the  colony 
from  the  ondertaking.  But  hiefore  entering  upon  a  work  of  thit  descrip- 
tion it  would  be  essentially  necessary  that  some  proper  organisation 
should  be  formed  for  the  purpose  of  carrying  saccesifuliy  the  work  in 
hand.  To  be  of  any  commercial  value  large  tracts  of  land  would  have 
to  be  operated  upon,  which  would  entail  proper  forest  conservancy,  not 
alone  for  the  selection  of  the  most  suitable  species  for  the  various  soils 
and  districts,  but  also  for  the  due  protection  of  the  plants  in  their  early 
stages  from  fire,  browsing  of  animals,  and  other  dangers,  and  later  on 
provision  would  have  to  be  made  for  systematic  thinning  of  the  species 
and  general  arrangement.  In  all  forest  culture  the  benefits  lo  be  derived 
are  indefinitely  deferred,  and  on  this  account  private  individuals  seldom 
enter  on  the  work  to  any  extent,  and  it  therefore  becomes  essential  that 
the  initiatory  steps  should  be  by  the  Government  as  a  national  under- 
taking. As  a  rule  the  larger  kied  of  coniferie,  grown  for  timber  pur- 
poses, do  not  thrive  on  the  lowlands,  but  always  remain  stunted  and  of 
little  commercial  value,  but  at  an  elevation  of  about  1,000ft.  the  growth 
would  be  much  more  satisfactory,  and  good  results  would  be  obtained. 
PintkB  sUvestria  would  probably  require  a  higher  altitude,  as  it  is  always 
of  stunted  growth  on  the  lowlands  or  plains.  The  larch  also  would 
thrive  at  a  higher  altitude,  as  frequently  on  the  plains  it  dies  out  during 
drought.  The  Soltara,  Dcanmaria  auatralis,  would  require  a  moist 
situation  for  successful  culture  ;  it  is  generally  stunted  in  growth  when 
fully  exposed  on  the  lowlands.  In  the  event  of  any  effort  being  made 
to*start  the  forest  culture  of  soft-woeded  trees,  the  following  should  be 
given  a  trial,  as  they  are  all  valuable,  and  for  the  most  part  of  large 
growth,  and  would  be  likely  to  give  good  results  on  suitable  soih. 
Ahiea  exeelsa,  the  Norway  spruce,  white  deal  or  Baltic  fir  of  commerce, 
good,  lofty,  of  fast  growth  and  hardy.  Abies  menzUsiit  ^ood  timber 
tree.  Abies  daugUuii,  the  red  fir,  a  good  large  tree  producing  good 
spars.  Sequoia  sempervirens,  the  redwood,  large,  of  quick  growth,  suit* 
able  for  wet  ground.  Pinus  slrobus,  the  white  pioe,  said  to  be  of  quicker 
growth  than  the  larch,  good.  Pinus  resinoser,  Canada,  red  pine,  said  to 
be  one  of  the  best  timbers.  Pinus  silvestris,  the  Scotch  pine,  also 
Russian  and  Baltic  pine,  good  on  suitable  soils.  Pinus  auattaca^  good 
for  moist  ground.  The  following  should  also  find  a  place  in  forest 
oulture,  being  of  good  commercial  value  : — The  black  walnut,  Juglans 
nigia,  good  for  cabinet  work.  The  American  hickory,  the  ash,  and 
elm,  for  coachbuilders'  work,  and  also  the  white  poplar,  and  Cork  oak. 
Pinus  insignis  appears  generally  to  be  held  in  bad  repute  by  many,  but, 
according  to  the  report  of  the  Woods  aad  Forests  Conservancy  of  South 
Australia  for  1891,  this  tree  has  been  unfairly  condemned.  Trees  of  10 
years'  growth,  grown  on  poor  sandy  soil,  were  cut  up,  and  vaiions 
articles  manufactured  from  the  timber — tables,  ladders,  and  fences — all 
of  which  have  been  thoroughly  tested,  and  compare  advantageously  with 
articles  manufactured  from  imported  deals.  The  timber  takes  a  good 
polish,  and  requires  less  dressing  with  the  plane  than  other  deals,  and  is 
very  tough  and  not  liable  to  split  on  exposure.  The  difficulty  of  splitting 
this  timber  is  said  to  be  the  reason  why  it  has  been  unfairly  condemned. 
As  Pinus  insignis  is  one  of  our  fastest  growing  trees — not  over-particular 
as  to  soil  and  situation,  and  becomes  of  commercial  value  in  less  time 
than  any  other  species,  I  would  consider  it  indispensable  for  extended 
planting  where  a  quick  return  would  be  a  consideration." 

By  Mr.  A.  Haslsy  :—'*  I  quite  agree  with  Mr.  Grant  re  introduction 
of  larch,  but  not  to  the  exclusion  of  the  other  trees  mentioned.  Scotch 
fir  might  also  be  included ;  it  makes  splendid  boat-boards,  and  I  have  it 
from  reliable  authority  that  larch  trees  16  years  after  being  planted  out 
have  htevL  cut  into  staves  for  herring  barrels.  The  bark  of  the  larch  Ib 
also  used  for  tanning  purposes.    The  price  waa  act  exai^gerated." 
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Colonel  LiGOK  contribated  some  appropriate  and  snggeitlye  remarks 
on  the  rabject. 

By  Mr.  A.  O.  Grekk,  who»  in  eonie  valaable  remarks  on  '*  Useful 
oouiferiB  for  Tasmanian  ptantiog,"  said  we  had  in  this  colony  four  very 
useful  and  valuable  varieties  of  indigenous  pine  timber  trees  i—ScLery" 
divm /ranJdinii^  Hnon  pine,  a  timber  of  the  first  rank  for  all  purposes, 
either  wet  or  dry ;  habitat,  moist  alluvial  flats.  Arthrotaxi  cuvrvMoidUt 
Kioff  William  pine,  a  magnificent  wood  for  panelling  and  all  joiners' 
work  ;  found  from  the  Don  to  Port  Davey  on  ridges.  Frtnila  vtnUnati^ 
Oyster  Bay  pine,  a  very  strong,  durable  wood,  suitable  for  masts,  tele- 
graph poles,  and  framing ;  found  on  the  East  Coast  on  poor  gravelly 
soils.  PhyUockidta  rhomboidcUii,  celery-top  pine,  another  very  strong 
wood  remarkable  for  the  small  amount  of  its  shrinkage,  fit  for  floor 
boards  and  framing  of  all  kinds.  With  the  exception  of  the  Huon  pine, 
all  these  timbers  might  be  said  to  be  unknown  in  the  workshops  of  the 
island,  although  of  the  very  best  quality  for  their  several  purposes.  All 
come  readily  from  seed,  or  might  be  transplanted  when  young,  and 
would  flourish  upon  most  soils  if  not  holding  stagnant  water.  Thus  a 
very  useful  work  might  be  done  in  systematioaJly  planting  our  own 
very  valuable  indigenoas  trees  in  more  aooessible  localities  thau  those  in 
which  they  were  now  found,  and  in  preserving  the  natural  thickets  of 
young  trees  from  destrucfcion  by  fire  or  by  the  trampling  of  cattle. 
Besides  these,  however,  it  would  be  most  advantageous  to  the  colony 
to  grow  other  classes  of  coniferse,  the  timbers  of  which  now  had  to  be 
imported.  The  most  useful  were  i—Pintu  HlveHris^  Scotch  fir ;  Pintu 
larieio,  Corsican  pine;  Larix  europaa,  the  larch;  Pinua  eembra; 
Pintu  pintMUr,  the  cluster  pioe.  These  woald  all  grow  upon  any  soil 
ezoept  pure  day.  Mr.  Green  concluded  an  exceptionally  able  paper  by 
urging  the  desirability  of  securing  the  co-operation  of  the  various 
Government  departments  in  the  planting  of  conifere. 

A  lengthy  discussion  followed,  in  which  Hon.  C.  H.  Grant,  M.L.C.; 
Messra  Russell  l^oung,  A.  Manlt,  R.  M.  Johnston,  and  Fincham  took 
part. 

The  Pbbsidknt  said  that  when  he  undertook  the  presidential  chair 
he  did  not  expect  to  have  to  often  open  his  lips  in  such  a  learned  and 
scienttfio  Society,  for  he  saw  from  some  of  its  transactions  that  they  dealt 
with  astronomy,  and  he  honestly  confessed  that  he  knew  very  little  about 
such  things.  (Laughter.)  But  by  a  curious  coincidence  the  subject 
the  Society  was  now  considerinff  was  one  that  he  had  taken  for  many 
years  the  greatest  pleasure  ana  delight  in  during  all  his  travels,  and 
they  had  been  pretty  extensive.  (Applause.)  In  Japan  they  looked 
upon  him  as  a  kmd  of  harmless  lunatic  because  he  always  went  about 
with  a  tape,  and  whenever  he  came  to  a  big  tree  wanted  to  measure  it. 
(Laughter.  >  He  gave  the  Society  a  lengthy  desoription  of  personal 
experience  and  observation  in  conifer  growing.  In  summarising  his 
views  he  said  it  appeared  to  him  that  while  considering  the  propriety 
of  introducing  new  trees,  it  would  be  a  greater  advantage  to  the  colony 
to  preserve  its  own  timber,  and  the  attention  of  all  parUes  should  be  to 
propagate  the  excellent  limber  the  colony  now  possessed  and  increase  its 
productiveness.    ( Applause. ) 

WOLFRAlf  AND  NICKEL. 

Mr.  Adolphus  Oppenheimer  communicated  some  notes  on  the  minerals 
wolfram  and  nickel,  and  in  his  remarks  said  :  A  great  revolution  in  the 
demand,  supply  and  value  of  nickel  was  wrought  by  the  discovery  of 
niokeliferous  ores  in  New  Caledonia.  The  price  came  down  to  46.  per 
lb.  and  even  less,  but  many  other  uses  were  found  for  it.  The  New 
Caledonian  ores  average  from  8  to  12  per  cent.,  much  being  lower.  A 
further  revolution  took  place  by  the  discovery  of  an  enormous  deposit 
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•»  Sudbury,  OnftBrio^  GMuidi,  and  the  priot  bow  flteadi  ak  liu  9d.  ptr  Ibu 
Bat  Tery  large  qiuuititiee  of  nickel  are  now  required  to  make  tke  niokel 
•leel  mmd  tor  annonr  pUtea  ia  war  shipa,  and  for  other  war  materiaL" 
Widi  regard  to  the  Ta«inaaia]i  nickel,  found  near  the  Headevood  River, 
Ifr.  Opyeoheiineraaid; — **  Abolk  sain|d<s,  which  haa  been  aaMyed  for 
me  by  fir.  Frederick  DanTers-Power,  of  Melbonroe,  gave  the  astoniah- 
tngly  rich  remit  of  35*1  per  cent,  of  niekeL  The  nickeliferooa  belt 
appeara  to  have  a  north  to  loath  atrike,  and  can  be  traced  for  a  diatanoe 
of  aboat  two  mtlea  ;  the  width  of  the  belt,  lo  farai  can  be  aeen,  ia  from 
000ft.  to  1,000ft.  wide.  The  monnt  ia  of  aerpentioe  rock  formation, 
about  700f L  high,  and  on  the  northward  aide  of  the  Headewood  River. 
It  if  anrpriaiog  to  me  that,  although  thia  depoait  of  nickel  ore  haa  been 
known  to  exist  for  tome  yeara  past,  nobody  before  me  ever  reoognited 
ita  value.  Indeed,  I  %m  informed  that  aome  of  the  local  geologiata 
miatook  the  anlphide  of  niokel  for  miapickel,  which  it  aomewhat 
rcaemblea  in  appearance,  and  one  Bo-called  authority  went  lo  far  as  to 
amure  me  that  the  very  beat  nickel  ore  that  coald  be  found  at  Heazlewood 
did  not  contain  more  than  7  per  cent,  pf  nickel.  That  the  nickel  con> 
tenta  in  the  ore  by  far  exceed  the  7  per  oentb  ao  much  mentioned  to 
me  aa  '  the  very  beat,*  ia  pcoved  beyond  doubt  by  the  bulk  assay,  which 

Eve  the  astonishing  result  of  a  litUe  over  35  per  cenL  of  nickel !  I 
lieve  when  this  mine  is  opened  up  large  ore  bodies  averaging  20  per 
cent,  of  nickel  will  be  obtained,  and  it  ia  certain  that  this  mine  will 
prove  in  the  near  future  to  be  of  immense  value.  As  I  believe  I  have 
been  the  first  to  recognise  the  value  of  the  ore  and  of  the  deposit,  and 
alao  intend  to  work  it  and  be  the  first  exporter  of  nickel  ore  from 
Tasmania.  I  thiuk  that  I  have  not  overstepped  the  boands  of  vanity,  if 
such  there  be,  in  naming  the  mount  on  which  it  is  found,  'Mount 
Oppenbeimer,'  after  my  wife." 

Hon.  P.  O.  Ftsh,  M.L.C.,  proposed  a  vote  of  thanka  to  the  Preaident 
for  taking  the  chair. 

The  President,  in  acknowledging  the  oompliment,  said  it  would 
always  be  a  pleasarable  duty  to  preside  over  the  Society  s  meetings. 
At  the  same  time  they  were  not  to  expect  him  to  speak  on  all  occasions. 
He  made  it  a  rule  msver  to  speak  on  subjects  he  knew  nothing  about, 
and  they  would  find  that  he  could  maintain  a  dignified  silence.  (£aughter 
and  applause.) 

A  vote  of  thanks  to  the  authors  of  the  various  papeni  concluded  the 
proceediag^ 
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SEFTEMJBBB,  1808. 

There  wu  a  Urge  atteodanoe  of  Fellowi  and  ladies  at  the  ineetlDg 
of  the  Royal  Hociety  on  Tuesday,  12tb  September.  The  following 
telegram  was  read  from  Lord  Uormaneton'a  Priyate  Secretary : — 
*' Governor  regrets  that  he  canoot  preside  at  meeting  to-night,"  Hit 
Lambert  Dobion  was  therefore  votea  to  the  chair. 

Sir  R.  G.  C.  Hamilton,  K.C.B.,  LL.D.,  a  distinguished  patron  and 
promoter  of  the  objects  of  the  Society,  was  elected  an  honorary  member. 
Mr.  Robert  Kidsion,  F.R.S.E.,  F.G.S.,  of  Edinborgh,  was  elected  a 
oorreapoading  member.  Messrs.  W.  A.  Harvey,  M.K.C.S.E.,  and  J. 
M.  Propsting  were  elected  Fellows. 

VOTES  OS    MOUNT  LTELL. 

'< Notes  on  the  Mount  Lyell  mine."  By  E.  D.  Peters,  Jan.,  M.E.,  M.IX 

Some  remarks  en  the  paper  were  made  by  Messrs.  R.  M.  Johnston, 
W.  F.  Ward,  A.  O.  Green,  C.  H.  Grant,  T.  Stephens,  and  the  Chairman. 
AH  agreed  that  the  paper  wss  able,  highly  interesting,  and  very 
valuable.  Mr.  Johnston  found  a  diificnlty  in  reconciling  Dr.  Peters' 
statement  that  tbe  mineral  deposits  at  Mount  Lyell  were  effected  by  small 
streams  when  he  did  not  allow  that  pyrites  were  soluble.  Mr.  Grant 
urged  that  the  oommercial  value  of  Mount  Lyell  should  not  be  over- 
rated, and  pointed  to  its  comparative  unfavourable  position  for  economlo 
working. 

The  Sbobxtabt  (Mr.  A.  Morton)  drew  attention  to  some  specimens 
of  ore  from  Mount  Lyell,  and  read  the  following  result  of  three  days' 
work  at  tlie  mine  on  August  28,  29,  and  30,  the  information  liaving 
been  forwarded  to  the  Tressurer  (Hon.  John  Henry),  whose  Barlia* 
mentary  duties  prevented  his  presenoe : — **  Raised  21  tons  3owt.  ore ; 
assayed  l,432oz.  ailver  and  24  per  cent,  copper,  equal  to  32,288os. 
silver  and  4  tons  copper  in  the  21  tons  9owt.  of  ore ;  worth  roundly 
£4,000  for  three  day^*  work.    The  rich  vein  is  now  Oft.  thick." 

TAXATION  AND  009T  OF  UVING  IN  TASMANIA. 

Mr.  R.  M.  Johnston  read  an  elaborate  inquiry  as  to  the  varying 
proportions  of  food  and  other  articles  embodied  in  '*  Cost  of  Living," 
in  relation  to  average  income ;  together  with  observations  relating  to 
the  proportion  which  taxes  on  food  and  other  articles  bear  in  relation  to 
the  total  taxation  of  various  countries.  He  said  that  the  oost  of  living 
in  every  country  was  almost  as  variable  as  the  widely  varying  fortunes 
of  classes  and  individuals.  It  varied  with  the  average  wealth  and 
standard  of  living  of  countries  as  well  as  of  individuals  Mulhall 
estimated  the  aversge  income  per  head  ef  18  great  countries  at  £20  8a. 
per  inhabitant.  The  average  absolute  cost  of  living  in  Tasmania  he 
estimated  at  £11 10s.  7d.  per  head,  or  32*14  per  cent,  above  the  average. 
As  a  doubt  had  been  expressed  recently  by  a  very  accomplished  thinker 
whether  sugar  and  tea  contributed  less  to  local  taxation  than  clothing, 
a  careful  re-examination  of  the  matter  liad  beau  made,  with  the  result  of 
oonfirming  unmistakably,  so  far  as  Tasmania  was  concerned,  that  not 
only  was  the  amount  of  taxation  per  head  in  Tasmania  less  for  tea  and 
sugar  than  for  clothing  by  21  *98  per  cent,  on  an  average  of  three  years, 
but  that  also  the  total  cost  of  tea  and  sugar,  including  taxes  (cost  of 
living)  on  the  average  only  amounted  to  £1 13s.  7d.  per  head,  or  3*63  per 
cent,  of  average  income  per  head  ;  while  clothing,  as  an  important  and 
more  necessary  element  in  the  "  cost  of  living,"  averaged  about  £6 19s. 
lOd.  per  head  in  Tasmania,  or  14*72  per  cent,  of  average  income  per 
head,  viz.,  it  exceeded  the  total  cost  of  tea  and  sugar  together  by  £5  6s. 
8d.,  or  folly  four  times  the  amount.    The  question  was  thus  narrowed 
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down  to  a  miftll  inne,  viz.,  whether  it  would  be  mora  easy,  for  the 
poorer  olaaaee,  to  Inipofe  an  additional  tax  of  6e.  per  head  on  dothing, 
raising  it  to  lis.  per  head,  or  to  impose  an  additional  tax  of  3s.  lid.  on 
tea  and  sugar,  raising  the  existing  tax  to  lOs.  2d.  per  head  ?  It  was 
clear,  if  no  other  qaalification  could  be  established,  that  the  ad  tfohrtm 
tax  in  iu  effect  oa  clothing  would  take  about  2s.  Id.  per  head  more 
from  the  poorer  clasies  than  the  alteroatiTe  tax  upon  tea  and  sugar. 
The  paper  was  accompanied  by  a  series  of  tables,  illustrated  by  a 
diagram,  and  concluded  with  a  hope  that  the  facts  set  out  might  be  of 
service  to  all  practical  ecooomists  and  statesmen  who  might  have  to 
deal  with  matters  aflfeotiug  "  the  cost  of  living  "  of  the  people  of  thts 
colony.  He  allotted  Tasmanian  expenditora  based  on  the  mean  of 
three  years,  as  follows :— 8ugar  and  tea,  £242,908;  other  food,  £1,421,523; 
total  food,  £1,663,831 ;  clothing,  £1,009,064 ;  rent,  houses,  £665,241 ; 
drink,  £544,210;  tobacco,  cigars,  £72,158;  sundries  and  residue, 
£2,885,555.    ToUl  expenditura,  £6,840,06& 

MISOBLLAKXOnS. 

gfMr.  T.'Stephkns*  paper,  giving  additional  information  respecting 
oonifere  planting  in  Tasmania,  was  postponed,  but  Mr.  Stephens  pro- 
duoed  specimeos  of  the  celery-top  pine,  also  two  other  specimens  to 
demonstrate  the  differonoe  between  the  King  William  pine  and  the  red 
pine. 

Mr.  A.  O.  Obsen  also  prodused  a  specimen  of  the  oelery-top  pine, 
as  well  as  others  of  local  hardwoods  sunk  for  years  in  the  ndlway 
bridge  at  Bridge  water,  to  prove  their  durability. 

Votes  of  thanks  to  the  oontributers  ot  papers  temdoated  the  pro- 
ceedings. 

Ootober  meeting  was  not  held. 
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^Th«  monthly  meetiog  of  the  Royal  Society  wm  held  on  Taesdayi 
November  14  An  apology  for  abaenoe,  caaaed  by  a  previooa  engage* 
ment,  waa  read  from  Hia  ExeelleDcy  Lord  Gormana^on.  Sir  Lambert 
Dobaon  wia  voted  to  the  chair. 

OONIFBRJS  PLANTIKO 

"Farther  notca  on  ooaiferse  plantin|[  in  Taamania,  by  Mr.  T.  Stephena, 
M.A.,  F.O.S"  The  papor  dealt  htttorically  with  previoua  attempta 
that  bad  been  made,  in  aome  caaea  with  great,  and  in  othera  with 
moderate,  aacoeaa,  to  plant  conifers  in  the  colony.  Aa  the  reanh  of  aome 

filanting  ezperimenta  by  the  late  Mr.  Jeeeph  Archer  at  Fanahanger,  in 
821,  four  nra  grown  from  aeed  now  remained,  the  largeat  being  lift 
2in.  in  girth,  and  the  othera  10ft.  7in.,  Oft.  10in.,and  0*(.  4in.,  with 
heighta  of  from  70ft.  to  80ft.  Foar  other  old  fir  treea  from  the  firat 
Bowing  were  cut  down  30  yeara  aince,  and  the  boarda  in  a  room  floored 
with  them  were  aa  aonnd  aa  the  day  when  they  were  put  down.  The 
PinuB  ifuignU  waa  the  moat  rapid  growing  tree.  Oae  planted  about  25 
veara  waa  13ft.  in  girth  and  another  lOfl.  The  largeat  waa  in  aandy 
loam,  and  the  other  in  gravelly  a3il.  Amongat  thoai  who  did  maoh  to 
enoonrage  the  plantioi^  of  foreign  treea  in  the  early  daya  were  the  late 
Mr.  Jamea  Dan  ton  Tooaey,  Mr.  William  OibaDn,  of  Scone*  the  late 
Mr.  Qeorge  Meredith,  and  particalara  were  given  of  many  of  the  treea 
they  planted.  Mr.  Stephena  feared  that  the  indaatry  waa  one  to  be 
left  to  private  enterpriae,  for  it  would  be  idle  at  preaent  to  aak  the 
Government  to  renew  the  attempt  to  establiih  a  department  of  foreatry. 
Something  might,  however,  lie  done  to  protect  the  more  valaablo 
indif enona  treea  from  premature  deatmction,  and  encouragement  might 
be  given  to  the  cultivation  of  uaeful  timber  treea  by  leaaing  luitabU 
tracta  of  the  waate  lands  of  the  Crown  at  a  peppercorn  rent,  on  the  aole 
condition  that  they  ahould  be  occupied  and  nied  only  for  that  apecial 
purpoae. 

Mr.  Stephens  explained  that  the  information  waa  collected  hurriedly 
for  uae  when  the  aabject  firat  came  before  the  Society  aome  months  ago. 
With  more  time  no  doubt  it  could  be  greatly  aupplemented. 

Hon.  C.  H.  Grant,  M.L.C.,  and  Mr.  O.  B.  Green  made  aome 
remarlu  on  the  question  dealt  with. 

KORVOLK  I8LAKD. 

Mr.  J.  B.  Walker  read  acme  "Further  Notes  on  Norfolk  Island," 
aketching  the  hiatory  of  the  failure  and  abandonment  of  the  ialand  aa  a 
pedal  settlement,  and  the  tranaportation  of  the  inhabitanto  to  Taamania. 

Mr.  Stephens  said  that  the  Sooietv  waa  again  indebted  to  Mr* 
Walker  for  adding  another  chapter  to  the  hiatory  of  Taamania,  and  he 
had  no  doubt  that  in  time  to  come  h  would  be  embodied  in  aome 
important  work  other  than  the  proceedings  of  the  Royal  Society.  (Hear, 
hear.) 

fiOTANtOAL  NOTES. 

Mr.  L.  RoDWAT  contributed  a  paper  dealing  technically  with  ene  or 
two  plants  previoualy  brought  before  the  notice  of  the  Society,  but 
chieflr  with  plants  new  to  science  and  Taamania,  with  detaila  and 
dcsoriptionB,  and  gofaag  on  to  allude  to  some  chaages  in  the  nomen- 
olAtors  of  some  of  our  oommon  plants. 


maOILLANlOUS. 

The  SiOEiTABT  (Bfr.  A.  Morton)  drew  attention  to  the  lai^^e  and 
▼nlnable  oolleotion  of  mammali  and  binji  jrecaWed  from  the  Royal 
Mnienm  at  Florence,  and  mentioned  that  iProfeseor  Giglioll*  who  lent 
th^m,  had  aoaae  80  jeen  ago  vritten  a  booh  on  tfie  iSnmenJane,  and 
atthoiiffh  he  now  had  but  one  00^  he  wae  aetanntoed  to  proenre 
•iietfa«r  and  preeeat  It  lo  the  lof al  ISodity.    (Applanee.) 

On  the  motion  of  the  Hon.  C.  H.  Gai.NT,  a  nnanlmoos  yote  of  thanke 
wae  pewed  to  Profeaeor  OlgUoil 


A  CATALOGUE  OF  THE  MINERALS  KNOWN  TO 
OCCUR  IN  TASMANIA,  WITH  NOTES  ON  THEIR 
DISTRIBUTION. 

By  W.  F.  Petterd. 


The  following  Catalogue  of  the  Minerals  known  to  occur  and 
recorded  from  this  Island  is  mainly  prepared  from   specimens 
contained  in  my  own  collection,  and  in  the  majority  of  instances  I 
have  verified  the  identifications  by  careful  qualitative  analysis. 
It  cannot  claim  any  originality  of  research,  or  even  accuracy  of 
detail,  but  as  the  material  has  been  so  rapidly  accumulating  during 
the  past  few  years  I  have  thought  it  well  to  place  on  record  the 
result  of  my  personal  observation  and  collecting,  which,  with 
information  gleaned  from  authentic  sources,  may,  I  trust,  at  least 
pave  the  way  for  a  more  elaborate  compilation  by  a  more  capable 
authority.     I  have  purposely  curtailed  my  remarks  on  the  various 
species  so  as  to  make  them  as  concise  as  possible,  and  to  reduce 
the  bulk  of  the  matter.     As  an  amateur  I  think  I  may  fairly 
claim  the  indulgence  of  the  professional  or  other  critics,  for  I  feel 
sure  that  my  task  has  been  very  inadequately  performed  in  pro- 
portion to  the  importance  of  the  subjeot^-one  not  only  fraught  with 
a  deep  scientific  interest  on  account  of  the  multitude  of  questions 
arising  from  the  occurrence  and  deposition  of  the  minerals  them- 
selves^ but  also  from  the  great  economic  results  of  our  growing 
mining  industry.     My  object  has  been  more  to  give  some  inform- 
ation on  this  subject  to  the  general  student  of  nature, — ^to  point  out 
the  large  and  varied  field  of  observation  open  to  him,— than  to 
instruct  the  more  advanced  mineralogist. 

Our  minerals  present  a  somewhat  remarkable  and  interesting 
admixture  of  species,  many  of  which  are  usually  looked  upon  by 
mineralogists  as  restricted  to  certain  well  known  and  recorded 
localities,  such  as  Crocoisite  and  Vauquelinite,  which  have  until 
recently  been  considered  as  almost  peculiar  to  the  mining  districts 
of  Siberia ;  twd  of  our  comparatively  common  forms — Zaratite 
and  Huastolite — have  scarcely  been  recorded  outside  their  original 
localities  in  North  America,  while  Matlockite  and  Leadhillite 
are  well  known  British  minerals,  and  Pleonaste  and  Zircon  are 
abundant  in  Ceylon.  This  association  of  species  would  appear 
to  some  extent  to  confirm  the  existence  of  areas  of  great  economic 
value  containing  the  same  metallic  and  other  minerals  that  are 
characteristic  of  the  older  and  better  known  mining  countries.  A 
comparison  of  the  number  of  mineral  species  herein  enumerated, 
with  the  catalogues  that  have  been  compiled  of  those  known  to 
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occur  in  the  various  Australasian  colonies,  may  be  of  some  interest, 
as  illustrating^  in  a  forcible  degree  the  mineral  wealth  of  this 
island,  notwithstanding  its  restricted  area  and  the  paucity  of 
investigators  in  this  special  department  of  science. 

It  will  be  found  that  in  New  South  Wales  about  185  species 
have  been  discovered  (Liversidge,  "  Minerals  of  New  South 
Wales,"  and  "  Report  of  the  Second  Meeting  of  the  Australasian 
Association  for  the  Advancement  of  Science,  1890");  South 
Australia  about  100  ("  Report  of  the  Second  Meeting  of  the 
Australasian  Association  for  the  Advancement  of  Science,  1890 '')  ; 
Queensland  about  101  (Joe,  cit,)  ;  and  New  Zealand  about  172 
{he,  cit.) 

The  Keport  of  the  Association  is  not  as  yet  completed,  as  it 
does  not  contain  a  census  of  those  known  to  occur  in  either 
Victoria  or  Western  Australia:  the  former  may  reasonably  be 
expected  to  enumerate  about  100  species.  From  a  somewhat 
careful  examination  of  the  various  catalogues  that  have  been 
published,  it  may  be  foirly  concluded  that  this  island  contains  as 
many  mineral  forms  as  have  been  discovered  throughout  the  whole 
of  the  mainland  of  Austmlia.  Of  the  minemls  that  ha\e  been 
discovered  here  about  40  kinds  have  not  been  recorded  as  occurring 
in  Australia.  It  will  he  found  that  the  catalogue  not  only  includes 
a  large  majority  of  the  world's  economic  minerals,  such  as 
representatives  of  the  Gold,  Silver,  Iron,  Nickel,  Cobalt,  Wolfram, 
Bismuth,  Titanium,  Lead,  Copper,  and  Platinoid  groups,  but  also 
many  species  of  considerable  scientific  interest,  one  or  two  of 
which  are  apparently  new  chemical  compounds.  So  far  no 
members  of  the  Selenium,  Tellurium,  or  Uranium  groups  have 
been  discovered,  but  there  is  apparently  no  reason  why  they  should 
not  exist ;  their  discovery  may  therefore  be  reasonably  expected 
as  the  work  of  the  prospector  progresses. 

I  have  to  thank  my  esteemed  friends  Messrs.  James  Smith  and 
W.  R.  Bell — both  well  known  names  in  mineral  discovery — for 
much  kindly  help  and  valuable  information  regarding  the 
occurrence  of  many  of  the  minerals  here  enumerated,  and  to  Mr. 
A.  Morton  I  am  under  great  obligation  for  assistance  in  many 
ways. 


1.  APATITE  (Phosphate  of  Caleium). 

Occurs  of  a  clear  greenish  colour  with  dull  lustre  in  limited 
quantity  in  lode  gangue.  Hampshire  Hill  Silver  Mine;  Mt. 
BischofF;  Maria  Island. 

2.  ARFVEDSONITE. 

"  A  highly  ferruginous  variety  of  Amphibole  or  Black  Horn- 
blende," contains  one  per  cent,  of  copper,     *'  The  copper  which 
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it  contains  exists  in  part  or  all  as  oxychloride  coating  the  crystals." 
(G.  Foord.) 

Swan  Island)  Bass  Straits.    (Gould,  Pro.  Royal  Soc.  Tas.,  1871.) 

3.  ALLOPHANE  {Hydrated  Silicate  of  Aluminum). 

The  examples  are  of  interesting  colouration,  which  is  yellow  to 
brown  in  water,  but  blue  when  exposed.  It  is  somewhat  opaque. 
Occurs  in  serpentine  as  a  narrow  vein  from  a  few  inches  to  almve 
one  foot  in  width. 

Harman's  Rivulet,  under  the  Parson's  Hood  (W.  R.  Bell) ; 
near  Derby,  as  a  band  of  a  pale  waxy-yellow  coloir. 

4.  ALIPITE  {a  Silicate  containing  Nickel  Oxide). 

Of  extremely  rare  occurrence  in  small  amorphous  masses  at 
the  Heazlewood  Silver-Lead  Mine.  In  colour  it  is  a  pale  apple- 
green  with  a  dull  lustre.  It  has  also  been  obtained  at  the  Bell's 
Reward  and  Godkin  mines  in  limited  quantity. 

5.  ACTINOLITE  {a  green-coloured  fibrous  variety  of  Horn- 

blende). 

The  radiating  variety  occurs  a  few  miles  south  of  the  Hamp- 
shire Hills,  up  the  Emu  River.  It  is  found  associated  with  an 
iron  garnet,  amethystine  quartz,  and  fibrous  radiating  iron,  which 
is  probably  limonite.  At  the  Heazlewood  it  is  plentiful  in  spread- 
ine  and  radiating  acicular  bunches  of  considerable  size  and  greenish 
colouration.  Obtained  in  large  masses  on  the  River  Forth,  about 
three  miles  from  Mt.  Claude.  On  the  Whjte  River,  near  the  base 
of  the  Meredith  Hange,  this  mineral  occurs  of  a  dark  asparagus- 
green  colour — much  resembling  the  variety  termed  Caiamite — 
containing  minute  bunches  of  Asbestos  and  particles  of  Mountain- 
cork,  the  whole  closely  intermixed  with  bands  of  a  yellowish-brown 
garnet  rock  which  often  contains  Molybdenite.  The  Mountain- 
cork  is  of  a  spongy  and  closely  interlaced  structure,  pale  brown 
to  brownish-green  in  colour,  and  is  often  much  stained  with  iron 
oxide. 

6.  ARSENOPYRITE  {Mispichel). 

Widely  distributed,  occurring  chiefly  in  lodes  in  crystalline  rocks 
with  various  other  forms  of  pyrites.  It  is  very  abundant  through- 
out the  north-eastern  portion  of  the  island,  and  occasionally 
contains  a  small  quantity  of  silver.  In  the  vicinity  of  the 
Scamander  River  it  commonly  occurs,  sometimes  in  large  masses. 
At  Mt  Sorell,  on  the  West  Coast,  it  is  abundant  in  the  form  of 
minute  but  extremely  well-formed  free  crystals  in  river  drift,  the 
crystals  showing  many  beautiful  modifications  and  mackles ;  at 
Waterhouse  it  has  been  mixed  in  dense  compact  masses  contain- 
ing gold  in  a  quartz  matrix ;  at  Mt.  Ramsay  it  occurs  with  other 
pyrites    and    native    Bismuth    in    Amphibole — assays    of   the 
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separated  arsenical  pyrites  made  by  Mr.  Cosmo  Newberry  ^ve  a 
return  of  above  three  ounces  of  gold  per  ton ;  at  Mt.  BischofFand 
at  north-east  Dundas  it  is  plentiful,  intimately  mixed  with  other 
pyrites,  the  whole  containing  a  considerable  quantity  of  Cassiterite, — 
at  the  former  locality  it  has  been  found  in  a  lode  formation  with 
Fluor-spar^  Sphalerite,  and  Siderite  ;  it  is  fairly  abundant  in 
auriferous  reefs  at  Mathinna,  Lefroy,  and  Beaconsiield,  also 
Penguin  River,  Mt.  Ramsay,  Mt.  Heemskirk,  Mt.  Pelion,  and 
other  places. 

On  the  southern  slop^  of  Mt.  Wellington  this  mineral  is  said  to 
occur,  containing  up  to  15  per  cent,  of  Cobalt.  It  was  found 
intermixed  with  quartz  in  a  disturbed  contact  formation  occurring 
between  sandstone  and  altered  slate  (Dyson  Western).  This  form 
probably  belongs  to  the  sub-species  Glaucodot. 

7.  ADULARIA  (a  variety  of  FeUpaVj  also  known  as  Moon- 

stone). 

Occurs  in  large  crystalline  masses  porphyritically  disseminated 
in  granite  and  a  dioritic  rock.  .  It  is  usually  washy-white,  but 
varies  to  a  pale  green  colour. 

Upper  Arthur  River ;  Coldstream  Rivulet,  a  tributary  of  the 
Huskisson  River ;  and  at  the  Tasman  Rivulet,  with  quartz  of 
various  forms.     (W.  R.  Bell.) 

8.  ANNABERGITE  (Arsenate  of  Nickel). 

This  is  a  secondary  mineral  of  an  apple-green  colour  when 
pure,  soft,  and  commonly  massive  or  incrusting. 

Obtained  in  extremely  minute  quantity,  Penguin  River, 

9.  AUGITE  (a  dark-coloured  variety  of  Pyroxem). 

The  crystals  of  this  mineral  are  usually,  if  not  always,  stouter 
proportionally  than  those  of  its  ally.  Hornblende,  and  they  are 
but  rarely  much  elongated.  In  the  basalt  rock  they  are  some- 
times fairly  developed. 

St.  Paul's  Plains  (Proc.  Royal  Soc.  Tas.,  1854),— in  basalt, 
the  crystals  are  often  neariy  half  an  inch  in  length  ;  Paddy's  Sugar- 
loaf,  Emu  River  ;  Hampshire  Hills,  near  the  Emu  River;  near 
Mount  Horror,  in  an  intensely  black  basalt,  on  the  weathered 
portions  of  which  the  crystals  stand  out  from  the  surface  of  the 
rock :  they  are  often  very  clearly  defined. 

10.  ASBOLITE  {Hydrated  Oxides  of  Manganese  and  Cobalt). 

This  unsatisfactory  species  (?)  has  been  found  at  the  Godkin 
Silver  Mine,  Whyte  River,  in  bluish-black  bunches  and  irregular 
masses  ;  occurs  feirly  plentiful  at  Dundas  ;  Castle  Forbes  Bay ; 
Magnet  Range,  in  lode  gossan  with  other  secondary  minerals ; 
Castra,  Upper  Leven  5  Penguin  River,  and  other  places. 


BY   W.   F.   PETTBRD.  5 

11.  ALUNOGEN  {Sulphate  of  Alumina). 

Often  abundant  as  an  effloresced  incrustation  in  caverns  occur- 
rinp^  in  argillaceous  rocks. 

Occurs  near  Bridgewater ;  Brown's  River  Road ;  near  St. 
Mary's ;  Mersey  River,  about  four  miles  from  Chudleigh,  known 
locally  as  the  Alum  Cliff;  Blue  Tier,  near  Beaconsfield. 

12.  AXINITE  {Silicate  of  Alumina  and  Lime,  with  Boracic 

Acidj  ^c.) 

This  rare  mineral  was  detected  by  Professor  Ulrich  during  his 
examination  of  the  Bismuth  and  Gold  discovery  at  Mount 
Ramsay.  It  occurs  in  thin  brown  patches  or  blebs  in  the 
Amphibole  rock,  and  is  comparatively  rare.  It  has  not  been 
discovered  in  Australia. 

13.  AT  AC  AMITE  (Oxy  chloride  of  Copper). 

The  beautiful  green  ore  of  Copper  is  occasionally  met  with  in 
radiating  acicular  bunches  in  the  vughs  of  ferro-manganese 
gossan  ore  capping  the  lode  on  the  property  of  the  Comet  S.M. 
Co.,  Dundas;  in  small  quantity  in  mixed  oxidised  ore,  Silver 
Queen^  Zeehan;  in  vughs,  Gad's  Hill  Range,  Upper  Mersey 
River. 

14.  ANDALUSITE  {Anliydrous  Silicate  of  Alumina). 

Abundant  in  slightly  elevated  radiating  masses  of  a  light 
colour  near  the  Lottah  mine.  Blue  Tier. 

The  variety  Chiastolite  occurs  sparingly  at  Zeehan  in  Silurian 
slate-rock  as  radiating  and  interlaced  prisms  of  small  size. 

15.  AZURITE  {Bhe  Carbonate  of  Copper). 

This  beautiful  mineral  is  only  known  to  occur  in  this  island  as 
thin  scaly  masses,  and  as  extremely  minute  crystals. 

Hampshire  Hills  ;  Gad's  Hill ;  Dundas  ;  Zeehan ;  Main- 
waring  Inlet ;  Mackintosh  River ;  Penguin ;  Saxon's  Creek ; 
Cascade  ;  Heazlewood,  and  other  places. 

16.  ANATA8E  {Titanic  Acid). 

Occasionally  obtained  with  its  chemical  congeners  Rutile  and 
firookite.  It  is  usually  very  much  waterworn,  but  occasionally 
fairly  good  examples  may  be  found. 

Clayton  Rivulet ;  near  the  River  Forth  ;  near  Mount  Lyell ; 
in  the  streams  in  the  vicinity  of  Brown's  Plain. 

17.  ALMANDITE  {Alumina4ron  Garnet). 

In  small  crystals,  which  are  translucent  and  of  fair  colouration, 
near  Mount  Heemskirk. 
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18.  ANEERITE  (CfarbonaU  of  Lme,  Iran,  and  Magnesia). 

A  brown  Dolomite  oontaioin^  a  considerable  proportion  of  Iron. 
Occara  on  the  Heazlewood  ;  Maestrie's  Broken  Hill  Mine  at 
Dondas ;  North  Valley  Silver-lead  mine  at  Mount  Biachoff,  where 
it  forma  a  black  weathered  eossan  capping  a  lode,  of  which  it  is 
the  gangae;  at  the  Godkm  Silver  Mine  it  occurs  intermixed 
with  dark-coloured  Calcite,  both  of  which  often  contain  Native 
Silver,  Galena,  and  an  amorphous  blende. 

19.  ANTIMONY,  NATIVE. 

Occurs  in  minute  irregular  flakes  and  patches  distributed  through- 
out the  silicious  gangue  of  an  argentiferous  lode  on  the  property 
of  the  Hays  Prospecting  Association,  Castray  River. 

20.  ARGENTITE  {Sulphide  of  Silver). 

Silver  Glance  is  an  extremely  rare  mineral  in  this  Island,  the 
only  authentic  localities  are  the  Godkin  Extended,  Whyte  River, 
the  Hampshire  Silver  Mine,  at  the  Hampshire  Hills,  and  Mount 
Lyell.  At  the  first  it  occurs  in  an  almost  pure  state — assaying 
at  the  rate  of  many  thousands  of  ozs.  of  silver  per  ton — as  worn 
rounded  **  slugs  **  with  blocks  and  masses  of  Galena  and  Huastolite 
in  the  workings  of  the  mine.  The  slugs  are  of  small  size,  rarelv 
exceeding  an  inch  in  diameter,  and  are  always  coated  with  a  black 
^<  pu^ ''  formed  by  the  decomposition  of  various  minerals.  At 
the  Hampshire  Hills  it  was  obtained  many  years  ago  in  the  form 
of  minute  crystals  implanted  upon  other  minerals  and  in  the 
cavities  of  lode  material.    (W.  R.  Bell). 

It  has  been  recorded  as  occurring  at  the  Seamander  River  and 
at  Mount  Bischofi  (Johnston  "  Geology  of  Tasmania.")  At 
Mount  Lyell  it  is  found  with  Chalcopyrite  and  other  minerals 
plentifully  scattered  throughout  a  quartz  matrix,  which  is  said  to 
occur  as  a  wide  band  on  the  footwall  of  the  enormous  mass  of 
interbedded  Pyrites  for  which  the  locality  is  celebrated. 

21.  ASBESTU8  (a  vainefy  of  Hornblende). 

Following  Dana  ("  A  Text  Book  of  Mineralogy,  1885/')  I 
retain  this  term  for  the  fibrous  substance  belonging  to  the  Horn- 
blende or  Am  phi  bole  group  :  the  term  is  commonly  applied  to 
fibrous  Serpentine.  Occurs  in  extremely  short  silky  bunches, 
approaching  the  variety  termed  Amianthus,  with  a  form  of 
Actinolite  and  Mountain-cork,  in  an  adit  on  the  property  of  the 
Whyte  River  Proprietary  Prospecting  Association,  Whyte  River. 
{See  Chrysotile). 

22.  ANGLESITE  {Sulphate  of  Lead). 

As  a  rule  this  is  not  an  abundant  mineral,  except  at  special 
localities.  From  its  physical  appearance  it  is  usually  mistaken  for 
the  Carbonate  of  Lead  and  called  such.    The  finest  examples  yet 
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discovered  in  Australasia  occurred  in  some  quantitj  at  the 
Maestrie's  Broken  Hill  Silver-Lead  Mine  at  Dundas.  Many  of 
the  crystals  obtained  at  this  mine  are  large  and  beautifully 
developed,  occurring  in  masses  of  considerable  size^  sometimes 
containing  Massicot  in  the  interstices  and  as  a  base.  Commonly 
large  lumps  of  Galena  are  coated  with  Anglesite,  Cerussite,  and 
Masscot,  presenting  an  appearance  that  has  become  fairly 
characteristic  of  this  mine  and  the  Comet  adjoining.  This 
mineral  has  also  been  sparingly  found  at  the  Whyte  River, 
and  at  Zeehan.  It  crystallises  in  rhombic  prisma  with  pyramidal 
terminations.  This  mineral  often  erives  high  assay  returns  in 
silver,  which  is  held  in  the  form  of  one  or  either  of  the  Chloride 
group.  Mr.  W.  F.  Ward  states  (Tasmanian  Official  Record, 
1892), ''  Anglesite  with  Oxide  of  Iron  and  Manganese,  and  yield- 
ing up  to  480  ozs.  of  Silver  per  ton,  has  been  discovered." 

23.  ARRAGONITE  (Hard  Carbonate  of  Calcium). 

Often  found  in  cavities  of  basalt  as  radiating  and  bunching 
masses  at  Lefroy ;  Mount  BischofF;  Sheffield  and  Springfield. 
It  is  stated  to  occur  at  Bridgewater  and  West  Tamar  ;  Chudleigh, 
where  it  forms  stalactites,  in  the  limestone  caves  of  the  locality. 

24.  ARSENIC,  NATIVE. 

In  hemihedral  crystallizations  with  radiated  internal  structure, 
colour  almost  tin-white,  tarnishing  black. 

East  Bischoff  mine ;  in  lowest  level  North  Valley  lode, 
Bischoff,  in  blades  between  laminaB  of  Siderite  with  Fluorite, 
various  Pyrites  and  Black  Sphalerite. 

25.  ARSENOLITE  (Arsenious  Acid  or  White  Arsenic). 

A  single  large  lump  was  obtained  at  the  Devon  Consols  mine 
at  the  Penguin,  associated  with  Arsenical  Copper,  Melaconite, 
and  a  little  Native  Copper. 

26.  ASPHALTUM  {Bitumen  or  Mineral  Pitch). 

About  four  miles  from  Chudleigh  on  each  bank  of  the  Mersey 
River.  It  is  perfectly  black,  sectile,  burns  with  a  dense  smoke 
and  strong  odour.  It  occurs  in  a  drab-coloured  aluminous  shale. 
"  A  species  of,  occurs  on  the  north  end  of  Prime  Seal  Island" 
(Gould,  Pro.  Royal  Soc.  Tas.,  1871,  page  61). 

27.  APLOME  {Iron-lime  Garnet). 

A  Garnet,  of  various  shades  of  brown,  but  generally  of  a 
cinnamon  colour.  They  occur  in  great  abundance  and  large  size, 
often  reaching  above  an  inch  in  diameter.  When  first  broken 
out  they  are  very  fine  and  beautiful. 

Hampshire  Hills  and  on  the  banks  of  the  Upper  Emu  River. 
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28.  ANORTHITE  (a  white  SUicate  of  Alumina  and  Lime). 
Whyte  River,  in  limited  quantity. 

29.  BITUMINOUS  SHALE. 

Argillaceous  shales  of  a  more  or  less  bituminoos  character  and 
of  various  shades  of  brown  and  black  occur  at  several  places. 
They  are  all  inflammable  to  some  extent ;  so  &t  they  have  not  been 
determined. 

Ben  Lomond  ;  Dilston ;  Beaconsfield ;  Piper  River ;  George 
Town;  Heazlewood ;  Blue  Tier;  Inglis  River;  Grades  Hill; 
and  other  places. 

30.  BEAUXITE  {Hydraied  Oxides  of  Alumina  and  Iron). 

A  substance  from  Port  Davey,  ap^rees  fairly  well  with  the 
^neral  characteristics  of  this  mineral,  although  the  identification 
is  doubtful. 

31.  BOURNONITE  {Sulphantimcnite  of  Lead  and  Copper). 

Occurs  in  patches  near  the  junction  of  the  slates  and  granite  on 
the  south-east  shores  of  King's  Island  (Gould,  Pro.  Royal  Soc. 
Tas.,  1871). 

32.  BERYL  (Silicate  of  Alumina  and  Glucina). 

The  true  emerald  has  not  so  far  been  found  here,  but  hexagonal 
prisms  that  are  colourless  to  bluish-green  have  been  obtained  at 
Flinders  Island,  also  in  stanniferous  drift  as  water- worn  pebbles 
at  Mount  Cameron.  At  the  last  locality  a  fairly  good  example 
was  obtained  some  years  back.  It  consisted  of  portion  of  a  crystal 
about  an  inch  in  diameter  and  the  same  in  length.  It  had  the 
true  hexagonal  form  and  characteristic  cleavage.  The  colour  was 
dull  green  with  a  translucent  appearance.  The  stone  was  mistaken 
by  the  miners  for  a  peculiar  form  of  Copper  ore.  More  recently 
another  specimen  was  obtained  in  the  arifl  of  almost  the  same 
colouration,  rather  less  in  diameter,  but  nearly  three  inches  in 
length. 

33.  BRONZITE  (See  Enstatite). 

34.  BAS ANITE  (variety  of  Quartz). 

This  is  the  Lydian  or  touchstone,  a  compact  black  quartz.  The 
stone  was  used  for  testing  the  purity  of  gold  by  rubbing  the  metal 
upon  a  smooth  surface,  the  colour  of  the  streak  indicating  the 
amount  of  impurity. 

Swansea;  Conara. 

35.  BROOKITE  (Titanic  Oxide). 

This  species  is  of  the  same  composition  as  the  more  abundant 
Rutile,  but  crystallizes  in  the  orthorhombic  system.    It  occurs  with 
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It  and  Anatase  at  Clayton^s  Rivalet,  also  near  the  Pieman  River, 
and  at  Back  Creek,  near  Lefroy :  at  the  last  locality  it  is  found  in 
flakey  pieces,  which  are  blood-red  in  colour  by  transmitted  li^ht. 

36.  BRUCITE  {Hydrated  Magnesian  Oxide). 

The  common  character  of  this  mineral  is  massive  and  foliated* 
with  a  somewhat  pearly  lustre.  It  is  invariably  found  in  or  near 
Serpentine.  Occurs  in  large  masses  at  the  Heazlewood ;  in 
hexagonal  plates  which  are  embedded  in  Serpentine,  Lower  Castray 
River  ;  common  west  of  Beaconsfield ;  Mt.  Heemskirk,  foliated 
and  partly  altered  to  Hydromagnesite.  (Ballarat  School  of 
Mines  Museum.) 

37.  BI8MUTHENITE  (Bismuth  Glance). 

In  small  irregular  particles  in  Amphibole  with  the  native  metal, 
Mt.  Ramsay.  A  fine  mass  of  this  mineral  was  met  with  in  the 
workings  of  the  West  Cumberland  mine  at  Heemskirk.  Stated  to 
occur  at  the  Blue  Tier  in  granite  and  at  Mt.  Reid  with  Fluor- 
siMir  and  metallic  Bismuth  m  quartz.  At  the  Iris  River^ Middlesex, 
this  mineral  has  been  discovered  in  a  lode  or  vein  associated  with 
Cassiterite.     Muchof  the  exposed  portion  is  altered  to  carbonate. 

38.  BIOTITE  (Magnesia  Mica). 

Abundant,  often  of  a  greenish  colour,  Mt.  Heemskirk  ;  the 
frondose  variety  has  been  foiind  at  the  North  Pieman  River ;  in 
large  plates  and  masses  at  Flinders  Island  and  on  the  north- 
eastern coast ;  common  near  the  Hampshire  Hills,  many  of  the 
flakes  measuring  half  an  inch  across  ;  Blue  Tier  and  other  places. 
This  form  of  Mica  may  be  distinguished  from  Muscovite,  in  a 
general  way,  by 'its  darker  colour. 

39.  BERTHIERITE  (Sulphide  of  Lead  and  Iron). 

Usually  of  a  dark  steel  grey  colour  with  a  metallic  lustre  and 
irregularly  striated  surface. 

On  the  west  flank  of  Mt.  Bischofi*  the  mineral  occurs  as  a 
compact  lode  closely  intermixed  with  granular  quartz.  It  contains 
a  small  amount  of  silver. 

40.  BOULANGERITE  (Sulphantimonite  of  Lead). 

Occurs  near  Waratah  with  Siderite  and  Mariatite  in  a  lode, 
the  gangue  of  which  is  Fluor-spar  and  quartz. 

The  samples  vary  in  structure  to  some  extent;  they  are 
commonly  fibrous  and  compact,  but  often  graduate  to  a  form 
which  is  almost  granular,  the  lustre  is  invariably  silky  and 
metallic.  At  Dundas  it  occurs  both  fibrous  and  massive,  and  is 
often  associated  with  Jamesonite,  Pyrites^  Cerussite,  and  Massicot. 

41.  BORNITE  (Sulphide  of  Copper  and  Iron). 

Also  known  as  Purple  Copper  Ore.    Occurs  massive  and  of 
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good  colouration,  Mainwaring  Inlet,  West  Coast ;  fairly  common 
with  Cassiterite  and  other  minerals,  Star  of  Peace  Mine,  Cascade 
River;  occasionally  occurs  in  limited  quantity  in  stanniferous 
dykes,  Blue  Tier. 

At  Mt.  Lyeli  this  mineral  occurs  in  a  highly  ai^entiferous 
form — often  giving  assay  returns  as  high  as  2000  oz.  of  silver  to 
the  ton  of  ore  ;  it  is  also  to  some  extent  auriferous. 

Argentiferous  Bornite  is  of  very  unusual  occurrence ;  but  a  similar 
combmation  occurs  at  the  Red  Mountain,  Colorado,  U.S.A., 
where  it  is  also  associated  with  Stromeyerite  and  Fahlerz. 

42.  BISMITE  {Oxide  of  Bismuth). 

Of  very  rare  occurrence.  It  is  found  as  a  thin  yellowish  earthy 
coating  on  other  Bismuth  minerals  at  Mt.  Ramsay  ;  in  arborescent 
crystal  groups,  occurring  in  the  cleavage  planes  of  country  rock  j 
colour  of  a  greenish-yellow.  Hampshire  Silver  Mine  (W.  R. 
Bell.) 

43.  BISMUTITE  (Carbonate  of  Bismuth), 

Usually  occurs  in  whitish  to  yellow  amorphous  and  pulverulent 
masses  with  other  ores  of  the  same  element,  and  sometimes  as 
water  worn  nodules  in  alluvial  drift.  Here  it  is  of  unusual  rarity, 
having  so  far  only  been  obtained  in  minute  coatings  and  blebs 
at  Mt.  Ramsay,  Mt.  Reid,  and  the  Hampshire  Hills.  Said  to 
be  occasionally  met  with  in  drift  with  gold  and  Native  Bismuth 
at  the  Ring  River;  has  been  found  somewhat  plentiful  in 
stanniferous  drift  as  small  water  worn  slugs.  Iris  River,  near 
Middlesex.  At  this  locality  it  has  recently  been  discovered  in  situ 
in  a  small  lode  or  vein  intermixed  with  quartz  and  the  sulphide  of 
the  metal. 

44.  BISMUTH,  Native. 

Abundantly  distributed  throughout  a  sub-crystalline  black 
Hornblende  or  Amphibole  of  massive  structure  that  occurs  as 
an  extensive  lenticular  formation  at  Mt.  Ramsay.  The  metal  is 
freely  distributed  in  small  irregular  particles  and  flakey  masses, 
varying  in  size  from  microscopic  gram  to  pieces  weighing  several 
ounces.  It  occurs  associated  with  blue  and  white  Fluor,  Scheelite, 
and  Axinite,  with  the  metallic  minerals  Pyrrhotite,  Chalcopyrite, 
and  Pyrite.  The  mass  of  Hornblende  occurs  as  a  contact  formation 
abutting  upon  Granite  on  the  one  side,  and  a  Dioritic  rock  on  the 
other.  At  Mt.  Reed  this  metal  has  been  discovered  in  quartz  with 
Fluor  ;  it  has  also  been  obtained  at  the  Blue  Tier  in  granite  in  a 
lode  or  dyke  with  Cassiterite  and  Molybdenite.  Some  of  the  alluvial 
gold  obtained  at  the  Ring  River  is  said  to  contain  this  metal  as 
an  alloy ;  it  would  therefore  approach  the  substance  that  has  been 
named  Maldonite.  Although  Bismuth  is  commonly  auriferous  it 
is  not  so  at  Mt.  Ramsay ;  tlie  gold  at  that  locality  was  obtained 
from  Chalcopyrite  and  Mispickel. 
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45.  BABITE  (Sulphate  of  Bai^yta  or  Heavy  Spar), 

Occurs  at  many  localities  throughout  the  noi*th-western  portion 
of  the  island.  It  is  very  plentiful  at  the  Surrey  Hills,  where  it 
often  contains  Copper  Pyrites  and  minerals  resulting  from  the 
decomposition  of  tne  same,  such  as  black  oxide  and  the  carbonates. 
At  Mt.  Lyell  it  occurs  with  Gold  in  large  compact  masses ;  in 
veins  under  Mt.  Roland,  R4>cky  River,  and  near  Corinna,  Pieman 
River ;  at  the  Wilmot  River,  where  Native  Copper  is  found 
associated  with  it ;  at  the  Specimen  Reef  Mine,  Savage  River, 
often  containing  cupriferous  pyrites  and  sometimes  Gold  ;  with 
galena,  Huskinson  River;  with  Pyrites  and  Galena,  near  Deloraine ; 
with  Calcite,  Siderite,  and  Galena,  on  the  banks  of  the  Upper 
Leven  River. 

46.  BASTITE— see  Schiller  Spar. 

47.  BLENDE — see  Sphalerite. 

48.  CHALCOPYRITE  {Sulphide  of  Copper  and  Iron). 

Much  of  the  mineral  substance  known  under  this  name  is  more 
properly  Cupriferous  Pyrite,  the  pure  chemical  compound  being 
comparatively  rarely  met  with.  It  is  the  common  ore  of  Copper, 
which  here,  as  in  most  other  metalliferous  countries,  is  freely  dis- 
tributed, although  the  crystallized  pure  form  is  but  rarely  seen. 
Although  copper,  probably  this  ore,  was  known  to  exist  in  the  island 
as  far  back  as  1822  (Evans'  Description  of  Van  Diemen's  Land), 
no  profitable  results  have  followed  the  few  attempts  that  have  been 
made  to  open  up  the  discoveries  of  the  ore  at  Mount  Maurice, 
Badger  Head,  Saxon's  Creek,  &c.  All  have  been  abandoned  after 
the  expenditure  of  a  limited  amount  of  capital,  so  that  the  real 
value  of  these  deposits  still  remains  an  open  question.  The  more 
important  localities  are : — Mackintosh  River,  with  Baryta  and 
Calcite  ;  Mainwaring  Inlet ;  Cascade  River,  with  Cassiterite  and 
Schorl ;  Mount  Ramsav,  auriferous  in  Hornblende ;  Badger  Head ; 
Frankford;  Mount  Lyell,  with  Galena  and  other  minerals;  Penguin 
River ;  Lake  Dora ;  Beaconsfield ;  Mount  Maurice,  with  Cassiterite 
and  crystallized  Quartz;  Mount  Heemskirk;  Arthur  River; 
Scamander  River,  with  Galena,  Blende,  and  Arsenical  Pyrites  ; 
Blue  Tier;  near  George's  Bay;  Bell  Mount,  west  of  Mount 
Claude^  where  it  occurs  in  rather  large  quantity  as  rounded  lumps 
in  alluvial  drift  with  free  gold  ;  occurs  in  a  lode  at  Mount 
BischofFwith  Mariatite,  Bertnierite,  and  Chlorophane. 

49.  CANNEL  COAL  (?) 

An  important  discovery  has  recently  been  made  of  a  bituminous 
substance  bearing  a  very  close  physical  resemblance  to  the  valuable 
Cannel  Coal  of  England  and  Scotland.  It  was  found  in  the  form  of 
loose  s  u  rface  blocks — supposed  afterwards  in  situ — by  the  prospectors 
sent  out  by  the  Mole  Creek  and  Zeehan  Mineral  Prospecting  and 
Exploration  Company,  Limited,  at  Barn  Bluff,  near  Mount  Pelion. 
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Mr.  T.  Bateraatiy  the  secretaiy  of  the  Company,  has  kindly  placed 
specimens  of  the  substance  at  my  disposal,  as  well  as  allowing  me 
the  privilege  of  making  extracts  from  several  interesting  reports 
thereon.  The  substance  is  of  a  very  compact  nature,  with  a  distinct 
and  broad  conchoidal  fracture  inall  positions,  shining  intensely  black, 
with  a  pitch-like  appearance ;  brittle  and  sectile,  with  a  dull  black 
streak.  It  is  easily  ignited,  burning  with  a  clear  Hame,  and  gives 
off  a  strong  odour.  It  has  been  critically  examined,  and  careful 
analysis  made  by  several  well-known  authorities,  all  of  which  tend  to 
prove  that,  if  not  exactly  identical  with  the  typical  form  of  Cannel 
Coaly  it  is  at  least  yery  closely  allied  to  it  Doth  physically  and 
chemically.  Mr.  J.  Cosmo  Newberry,  in  a  report  upon  its  chemical 
composition,  states  that,  ^'  Upon  analysis  it  gave  the  following 
results : — 

Water  at  212  <>/o trace. 

Volatile  matter  54*20  percent 

Fixed  carbon 39'76        „ 

Ash 6-05        „ 

Total    100-00" 

Mr.  W.  F.  Ward,  Government  Analyst,  under  date  29th  Sept., 
1892,  gives  the  following  result  of  an  examination:  *'The  Cannel 
Coal  received  from  you  has  the  following  ultimate  composition  :— 

Per  cent. 

Carbon   74*0 

Hydrogen  7*8 

Oxygen  and  Nitrogen 12*8 

Sulphur 0-8 

Ash 4-2 

Moisture 0*4 

Total   1000 

The  proximate  composition  is  : — 

Fixed  carbon 44-3  )  Coke,  48*6 

Ash 4'2|    percent. 

(rases,  &c.  lost  at  red  heat  ......  51  '1 

Moisture 0*4 

Total    1000 

The  sulphur  is  included  in  the  •  coke '  and  '  gases ; '  the  coke 
is  firm  and  lustrous,  and  the  gas  would  be  of  great  yalue  for 
enriching  that  of  poorer  coal.  The  t/Z/maf^  composition  is  almost 
identical  with  that  of  '  Grahamite,'  which  is  described  by  Dana 
as  '  an  oxygenated  and  inspissated  petroleum^  found  in  shrinkage 
fissures  in  sandstone,'  but  the  physical  characters  of  the  two 
substances  are  different. — The  specific  gravity  of  the  sample  is  1*13." 
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Mr.  T.   S.   Cleininshaw,   Engineer  of  the   Launceston   Oas 
¥  Company,  states,  "  In  re  sample  of  Cannel  Coal  supplied,  I  have 

^  tested  it  for  quantity  and  quality  of  gas,  with  the   following 

results : — 

Quantity  (average  of  4  tests) 11  -200  cubic  feet  per  ton. 

Quality  (average  of  3  tests)   50*40    candles  corrected  for 

^  barometer  and  thermometer." 

The  true  Cannel — a  corruption  of  the  word  "candle" — is  a  variety 
of  bituminous  coal.  It  is  compact  in  structure,  with  little  or  no 
lustre,  breaking  with  a  conchoidal  fracture,  and  somewhat  smooth 
surface ;  colour  dull  black.  It  affords  a  large  quantity  of  burning 
and  lubricating  oils  with  other  products,  and  is  of  considerable 
economic  importance.  A  variety  is  known  as  Torbanite  (Boghead 
Cannel),  which  is  of  a  brown  colour  without  lustre,  and  gives  a 
yellowish  streak.  It  may  be  stated  that  "  Parrot  Coal "  is  a 
Scotch  term  for  Cannel. 

The  arrangement  of  the  various  Hydrocarbons  of  the  Cannel 
character  appears  to  be  extremely  unsatisfactory,  and  the  utility  of 
an  arbitrary  specific  classification  is  very  doubtful,  more  especially 
as  the  majority  appear  to  fairly  agree  both  as  regards  physical 
and  chemical  character.  For  commercial  purposes  local  appellations 
are  convenient,  and  the  variety  discovered  in  this  colony  will 
doubtless,  in  due  course,  receive  one  by  which  it  will  be  known 
from  analogous  substances.  I  would  suggest  that  it  be  termed 
**  Pelion  Coal "  or  "  Pelionite." 

As  an  illustration  of  the  difficulty  of  the  scientific  arrangement 
of  this  class  of  mineral  on  a  satisfactory  basis,  the  following  remarks 
by  Professor  A.  Liversidge  (**  The  Minerals  of  New  South 
Wales,"  page  145)  may  be  interesting.  Referring  to  the  New 
South  Wales  Torbanite  (WoUongongite)  or  Kerosene  Shale,  this 
learned  gentleman  states  that  "  This  so-called  ^  Kerosene  Shale ' 
does  not  differ  verj'  widely  from  Cannel  Coal  and  Torbanite. 
Like  Cannel  Coal,  it  usually  appears  to  occur  with  ordinary  coal 
in  the  form  of  lenticular  deposits.  Like  Cannel  Coal  also,  when 
of  good  quality,  it  burns  readily  without  melting,  and  emits  a 
luminous  smoky  fiame,  •  •  *  •  Unlessit  be  decided 
^  to  give  the  mineral  a  new  name,  it  would  be  better  to  call 

it  lorbanite,  or  Cannel  Coal,  rather  than  Kerosene  Shale, 
since  the  oil  which  it  yields  is  probably  not  Kerosene,  and  the 
substance  itself  is  not  strictly  a  shale,  and,  moreover,  it  is  not  very 
widely  separated,  either  in  physical  properties  or  in  chemical 
composition,  from  either  Torbanite  or  the  Cannel  Coals." 

For  comparison  the  following  analysis  of  Hydrocarbons  from 
several  well-known  localities  will  be  of  interest.  They  are  taken 
from  Professor  Liversidge's  valuable  work  on  the  Minerals  of 
New  South  Wales  : — 
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Mr.  W.  A.  Dixon,  F.I.C.,  gives  the  following  result  of  an 
analysis  of  this  substance,  viz  : — 

Water    None 

Volatile  Hydrocarbons  50*86 

Fixed  Carbon 4369 

Ash   4  12 

Sulphur    1  -33 

Total 10000 


In  a  communication  to  Mr.  fiateman,  this  gentleman  states — 
''  Coal  of  this  quality  should  be  of  value  for  gas-making,  but  it  would 
be  of  little  use  for  oil-making,  as  it  would  yield  more  tar  than  oils, 
which  would  be  difficult  to  purify.  I  am  satisfied,  from  its  appearance 
and  behaviour  when  subjected  to  heat,  that  it  would  give  rather 
aromatic  hydrocarbons  (Benzene,  Napthalis,  &c.)  than  fatty  ones 
(Olefines  and  Paraffin).  It  is  not  a  Cannel  (from  which  oils  are 
not  made)  and  not  a  shale,  from  which  they  are.  Its  colour,  both 
in  mass  and  powder  and  its  fracture  in  mass,  is  different  from 
either — and  this  difference  is  emphasized  by  the  coke  which  it 
yields  on  rapid  heating,  neither  Cannel  or  shale  yielding  a  t7iie 
coke.  There  seems  to  be  something  considerable  extracted  by 
chloroform,  which  is  coloured  brownish-yellow  by  the  powder.  I 
would  be  inclined  to  name  the  mineral  Pitch  Coal,  as  being  most 
expressive  of  its  appearance,  and  by  its  difference  from  highly 
bituminous  coal  as  that  of  Stockton  or  Helton  mines,  which  I 
consider  to  be  resin  coaU^ 

50.  CINNABAR  {Sulphide  of  Mercury), 

It  is  reported  that  this  mineral  was  found  many  years  ago  in 
the  Fingal  District  and  also  at  Bagdad,  and  still  more  recently  at 
Dundas,  but  no  confirmation  has  occurred  in  either  case. 

51.  CHRYSOLITE  {Silicate  of  Magnesia  and  Iron), 

Also  known  as  Olivine.  As  a  rule  rocks  containing  this  species 
are  no  good  for  the  precious  metallic  minerals,  and  its  occurrence  may 
with  some  certainty  be  looked  upon  as  an  indication  of  their  non- 
existence. Large  specimens  form  the  green  stone  termed  Peridot, 
but  those  occurring  here  are  usually  too  small  to  be  of  use  to  the 
jeweller.  The  crystals  of  this  mineral  are  fairly  common  at 
several  localities  in  Europe,  but  are  very  rarely  found  here  or 
in  Australia.  Found  in  pale  green  semi-transparent  particles  in 
basalt,  Dundas ;  in  amygdaloidal  basalt  at  Bischoff  and  the 
Wilmot  River ;  in  granite,  Flinders  Island  (Gouldj ;  Upper 
Forth  River,  massive  in  basaltic  dyke;  of  a  yellowish-green 
colour  in  coarsely  crystalline  dolerite,  Paddy's  Sugar  Loaf 
Mountain  (W.  R.  Bell)  ;  near  Hampshire  Hills ;  Deloraine ;  as 
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somewhat  large  crystals,  often  the  third  of  an  inch  in  diameter, 
which  are  of  a  bluish  colour  and  opalescent  tarnish,  in  partially 
decomposed  basalt  at  the  Emu  River  ;  commonly  scattered  as  small 
blebs  in  black  basalt,  Table  Cape ;  in  larp^e  masses  oflen  inter- 
mixed with  zeolitic  matter,  Sheffield. 

52.  CHIASTOLITE  (Silicate  of  Alumina). 

This  is  often  classed  as  a  variety  of  Andalusite,  which  is  of  the 
same  composition.  The  common  form  has  been  obtained 
sparingly  as  knotted  masses  penetrating  slate  rock  near  its  junction 
with  the  granite  at  Zeehan. 

63.  CHRYSOTILE  (Ht/drated  Silicate  of  Magnesia). 

Almost  all  of  the  locally  termed  Asbestus  belong  to  this  species, 
which  usually  occurs  as  seams  and  patches  in  Serpentine. 
Abundant  near  BeaconsBeld  and  the  Asbestus  Range.  The  fibres 
are  occasionally  10  to  12  inches  in  length,  pale  in  colour,  silky 
and  beautifully  soft  to  the  touch.  It  is  easily  separable  from  the 
more  compact  rock.  Samples  occasionally  occur  that  show  a 
gradual  transition  to  Hematite,  with  which  it  is  closely  associated  ; 
at  the  Heazlewood  it  abounds  in  the  Serpentine,  but  is  short  in 
fibre,  and  amianthus-like ;  about  Mt.  Heemskirk  it  occurs  where- 
ever  its  parent  rock  exists,  sometimes  as  short  entangled  masses 
of  a  white  colour  ;  in  more  or  less  quantity  at  Mt.  Claude,  Pie- 
man River,  Mt.  Ramsay,  the  Penguin,  Dundas,  and  it  is  said  to 
occur  east  of  the  Mussel  Roe  River,  N.E.  Coast. 

64.  CHRYSOCOLLA  {Silicate  of  Copper). 

Usually  occurs  as  a  thin  crust  on  other  Copper  minerals  ;  colour 
various,  shades  of  emerald  green,  passing  to  pale  blue.  Obtained 
as  a  thin  coating  in  small  patches. 

Star  of  Peace  Tin  Mining  Company,  Cascade. 

55.  COPPER,  NATIVE. 

Is  plentiful  at  several  localities  on  the  West  Coast.  At  Monnt 
Lyell  and  vicinity  it  is  especially  so,  occurring  in  large  and  small 
arborescent  masses,  often  reaching  several  pounds  in  weight.  It 
is  often  found  embedded  in  a  clay  or  lithomargic  magma,  and 
sometimes  attached  to  Limonite. 

Many  assays  have  been  made  which  show  it  to  be  auriferous, 
occasionally  to  a  high  degree ;  at  Mount  BischofF  a  beautiful 
highly  polished  foil  of  extreme  tenuity  has  been  obtained,  coating 
the  cleavage  planes  of  the  killas  or  altered  slate  near  its  junction 
with  the  Porphyry  rock;  at  the  Montagu  and  Duck  Rivers 
Native  Copper  has  been  obtained  in  irregular  small  lumps  embedded 
in  a  nearly  black  basaltic  rock ;  it  occurs  in  a  vein  of  Garnet 
rock  at  the  Hampshire  Hills ;  with  Baryta  at  the  Wilmot  River ; 
as  a  flaky  and  frondose  coating  on  Limonite  and  a  silicious  rock 
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at  Nolan's  Creek,  near  the  Pieman  River ;  at  Laurel  Creek,  a 
tributary  of  the  Blyth  River,  it  occurs  in  Chlorite,  with  Blende, 
Galena,  and  Copper  Sulphate  ;  Dunjan  Range  ;  Badger  Plain  ; 
near  Circular  Head ;  it  is  stated  to  also  occur  at  Mainwaring 
Inlet,  south  of  Maoquarie  Harbour. 

Regarding  the  form  that  has  been  discovered  at  Mount  Bischoff, 
this  interesting  and  peculiar  copper  foil  has  been  found  under  similar 
conditions  in  the  elvan  courses  of  Cornwall,  England.  Mr.  A. 
K.  Barnett  states,  in  a  paper  entitled  *'  Observations  on  the  Elvan 
Courses,  Greenstones,  and  Sandstones  of  Cornwall,  with  Remarks 
on  their  associated  minerals"  (Royal  Cornwall  Polytechnic 
Society,  1878),  that  "  At  Wheal  BuUer  the  joints  of  the  elvan 
contain  thin  plates  of  Native  Copper.  Large  quantities  of  Native 
Copper  occurring  in  arborescent  and  filmy  forms  were  found  filling 
the  joints  of  the  elvan  at  the  Consolidated  Mines.  It  also 
occurs  in  the  joints  of  the  killas  and  the  quartz  veins  associated 
with  the  elvan." 

56.  CROMFORDITE  (Chlarocarbonate  of  Lead). 

A  single  example  obtained ;  the  crystals  are  rectangular  foui*- 
sided  prisms,  with  the  terminal  edges  replaced.  It  is  very  frangible, 
colourlessi  and  white,  with  an  adamantine  lustre.  It  occurred  as 
a  small  group  attached  to  Galena  with  some  associated  Cerussite. 

Adelaide  Proprietary  Mine,  Dundas. 

57.  COVELLITE  (Blue  Copper  Sulphide). 

Obtained  as  an  incrustation  investing  cupriferous  Pyrites  and  as 
a  bluiph-black  powdery  deposit,  filling  cavities  in  a  stanniferous 
lode. 

Star  of  Peace  Mine,  Cascade;  Ethel  Mine,  Blue  Tier 
(Montgomery). 

58.  CUPRITE  (Red  Oxide  of  Cop2)er). 

In  the  vicinity  of  Mount  Lyell  this  mineral  occurs  in  some 
abundance  in  finely  formed  crystals  which  are,  both  as  regards 
size  and  colouration,  of  the  characteristic  octahedron  and  its 
modifications.  They  are  often  attached  or  partially  embedded  in 
blocks  of  nodular  Limonite ;  occasionally  the  cavities  in  the 
nodules  are  literally  coated  with  the  bright  sparkling  mineral, 
which,  from  its  ruby  colour,  contrasts  well  with  the  brown  iron 
oxide ;  the  latter  is  often  stained  a  shining  black  with  Manganese 
Oxide  and  Stilphnosiderite. 

59.  CORUNDUM  (Oxide  of  Aluminium). 

The  ordinary  dull  brown  coloured  form  of  this  mineral  is 
occasionally  met  with  in  the  stanniferous  drift  of  the  north-east 
coast,  but  it  gradually  mei'ges  into  its  variety  Sapphire,  which  is 
far  more  abundant  than  the  typical  form,  although  good  clear 


18  MINERALS  OP   TASMANIA. 

gem-stones  of  the  .highly  natural  Oriental  colouration  are  of 
exceptional  occurrence.  A  limited  number  of  very  fine  stones 
have  been  obtained  which,  afler  passing  through  the  lapidary's 
hands,  have  been  pronounced  by  good  authorities  to  be  gem  stones 
of  considerable  value  and  quite  equal  to  the  average  of  those  from 
Ceylon.  They  are  usually  very  much  waterworn,  although 
occasionally  specimens  are  met  with  that  clearly  show  the 
rhombohedral  crystallization.  The  Oriental  Amethyst  and  Ruby 
are  not  known  to  occur  in  this  island,  but  occasionally  an  Oriental 
Topaz  has  been  obtained  in  Main  Creek,  near  Thomas's  Plains. 
The  colour  varies  through  all  shades  of  blue,  green,  and  purple, 
and  from  translucent  to  opaque.  They  are  sometimes  parti-coloui*ed, 
showing  various  shades  of  blue  and  yellow  to  colourless.  The 
highly-valued  asteriated  variety  has  been  obtained,  but  it  is  of 
extreme  rarity.  A  fine  large  example  of  the  ordinary  translucent 
Sapphire  was  obtained  in  tne  Wela  River  weighing  264  carats, 
but  the  colour  was  not  of  even  shade  or  that  so  highly  valued. 

Mount  Cameron;  Thomases  Plains ;  Weld  River;  Main  Creek  ; 
'  Moorina  ;  Branxholm  ;  occurs  opaque,  colourless  to  dirty  blue  and 
grey,  filyth  River  ;  in  clear  blue  fragments  at  the  Boat  Harbour, 
near  Table  Cape. 

The  Sapphire  has  not   been  discovered  in  situ^  although  its 
matiix  will  in  all  probability  be  found  to  be  Granite. 

60.  COPIAPITE  (Yellow  Sulphate  of  Iron). 

Occurs  in  small  quantity,  resulting  from  the  decomposition  of 
Melanterite,  in  one  of  the  adit  levels  at  Mt.  Bischoff.  This 
mineral  is  oflen  observed  on  Melanterite  as  a  thin  incrusting 
powder;  it  is  probably  a  transmutation  of  that  species  by  loss 
of  water.  Some  pyrites  from  Bischoff  decompose  directly  to  this 
mineral — this  peculiarity  is  especially  noticeable  in  cabinet 
specimens,  which  after  a  time  are  often  literally  transformed  into 
the  mineml.  This  pyrite  is  found  in  a  lode  composed  of 
Sphalerite,  Fluor  Spar,  and  Steatite,  east  of  the  great  mine. 

61.  CHABAZITE  (Hijd rated  Silicate  of  Alumina,  cjr.) 

An  abundant  zeolite,  which  occurs  in  the  cavities  of  amygdaloidal 
Basalts.  The  obtuse  rhombohedral  crystals  are  usually  well  formed, 
clear,  and  colourless.  Abundant  near  the  railway  bridge  that  crosses 
the  Hellyer  River ;  of  small  size  but  well  formed  groupings,  Spring- 
field; associated  with  other  zeolitic  minerals,  Olivine,  and 
Calcite,  Sheffield  and  near  Mt.  Claude  ;  with  ferro-calcite,  Lefroy ; 
occurs  abundantly  in  vesicular  basalt  at  Mt.  Pelion  and  vicinity, — 
the  crystals  are  well  developed  and  in  tine  groupings,  often  lining 
the  cavities.  Rounded  waterworn  nodules  of  the  black  basalt  are 
oflen  met  with  in  the  streams  which  clearly  show  the  implanted 
crystal  groups,  and  are  sometimes  mixed  with  other  species  of 
zoelitic  minerals  and  ferro-calcite. 


v 
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62.  CHROMITE  (Oxides  of  Chromium  and  Iron). 

This  mineral  is  apparently  widely  distributed  throughoat  the 
#  north-western  portion  of  the  island,  bat  has  not  been  recorded  as 

occurring  in  large  quantity.     It  is  always  to  be  found  in  more  or 
less  profusion  wnerever  Serpentine  occurs,  sometimes  intermixed 
with  that  rock  in  the  form  of  minute  crystals,  but  more  often 
i»  as  irregular  patches  of  various   sizes,  which  occasionally  form 

somewmit  extensive  masses. 

In  the  Heazlewood  River  and  its  vicinity  minute,  intensely 
black  polished  octohedral  crystals  are  plentiful.  In  favourable 
places  m  the  beds  of  some  of  the  smaller  streams  it  is  quite  possible 
to  obtain  several  ounces  weight  of  these  crystals  in  a  dish  of  wash- 
dirt.  At  this  locality  it  is  also  fairly  abundant  in  the  massive 
form  ;  in  crystallized  masses,  in  a  small  vein  occurring  between 
Serpentine  and  Quartz,  near  the  River  Forth  (J.  Smith) ;  Pie- 
man River ;  Meredith  Range  ;  Dundas ;  Asbestus  Mountain ; 
very  abundant  as  small  crystals  in  Harman*s  Rivulet,  Hus- 
kisson  River,  and  at  other  places. 

63.  CHLORITE  {Hydrated  Silicate  of  Alumina  and  McLgnesia), 

Occasionally  abundant  in  stanniferous  lodes  at  Ben  Lomond 
and  Heemskirk;  at  Bell  Mount,  west  of  Mt.  Claude,  with 
Sphalerite ;  as  Chlorite  Schist  it  is  abundant  between  Waratah 
and  the  West  Coast.  The  substance  occurring  at  BischofF  that 
is  usually  termed  Chlorite  is  a  greenish  tourmaline  rock  which 
is  peculiar  to  that  locality. 

A  fibrous  radiating  variety  occurs  at  Mt.  Ramsay  and  Hamp- 
shire, the  former  of  a  pale  green  and  easily  decomposable,  the 
latter  of  a  darker  colour  more  durable  in  nature.  At  the  Laurel 
Creek,  near  Mount  Housetop,  the  mineral  occurs  as  a  vein  in 
a  mineralised  dyke  ;  it  is  of  various  colours  and  much  stained  with 
Iron  Oxide.  At  the  Prince  George  Mine  at  Heemskirk  in 
sheaf-likc  aggregations,  which  cross  each  other ;  and  sometimes 
radiating ;  at  the  Hampshire  Hills  as  Chloritic  Porphyry,  in  two 
dyke  masses  running  almost  parallel,  which  are  traceable  for  a 
considerable  distance.  On  the  north-eastern  tin  field  this  mineral  is 
distributed,  but  usually  in  small  Quantity ;  it  occurs  as  a  constituent 
of  Protogene,  a  stanniferous  rock,  at  Ben  Lomond  and  Oould's 
Country. 

64.  CIMOLITE  {Hydrous  Silicate  of  Ahimina). 

Occurs  as  a  deposit  near  St.  Leonards,  and  is  often  termed  locally 
Meerschaum.  It  is  of  a  smooth  compact  texture,  with  a  dead 
white  colour  and  subconchoidal  fracture. 

65.  CALCITE  {Carbonate  of  Calcium). 
The  massive  form  or  limestone  occurs  abundantly  at  Bridge- 
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water ;  Maria  Island ;  Mersey  River ;  Mackintosh  River ; 
Gordon  River ;  Don ;  Heazlewood ;  fieaconsfield  ;  and  other 
places. 

As  Travertine^  at  Geilston ;  as  Roestone,  on  the  west  side  of 
tlie  Savage  River  ;  as  Iceland  Spar,  near  St.  Mary's  and  near 
Deloraine ;  abundant,  stalactitic,  at  Chudlcigh  and  near  Frank- 
ford  ;  in  more  or  less  perfectly  crystallized  bunches  and  bands  in 
lode-mattcr  at  Heazlewood,  Zeehan,  and  Dundas ;  in  vughs  and 
imbedded  in  basalt  rock,  BischofFand  Lefroy  ;  of  a  pink  colour 
with  carbonaceous  matter,  Swansea;  as  small  blue- coloured 
crystals.  Madam  Melba  Mine,  Dundas ;  flesh-coloured  in 
Syenite  Porphyry  composed  of  Orthoclase,  Hornblende,  and 
Quartz  in  a  felspathic  magma.  (Ballarat  School  of  Mines 
Museum.) 

66.  COBALTINE  {Arsenide  of  Cobalt  and  Iron). 

Occurs  in  masses  with  cupriferous  pyrites,  galena,  and  grey 
copper,  Penguin  Silver  Mine,  Penguin  River.     (James  Smith.) 

67.  CAS91TER1TE  {Oxide  of  Tin). 

As  is  well  known,  this  is  the  only  commercial  ore  of  Tin.  It 
crystallizes  in  the  pyramidal  system  ;  in  habit  it  affects  short  four- 
faced  prisms  with  complex  terminations ;  it  often  occurs  luackled, 
and  is,  when  freshly  broken  out,  of  adamantine  lustre.  As  a 
distinguishing  character  the  streak  or  powder  is  always  pale-brown 
or  greyish  wnite.  In  colour  this  mineral  varies  in  a  great  degree  ; 
it  occurs  commonly  black  and  in  various  shades  of  brown,  but  is 
often  almost  colourless,  reil,  yellow — pale  and  dark,  white,  grey, 
and  sometimes  variegated.  In  structure  it  may  be  compact,  fibrous, 
nodular,  radiated,  or  crystalline.  According  to  colour  or  structure 
its  varied  forms  are  termed  by  miners  black  tin,  resin,  amber,  ruby, 
wood,  shot-holed,  blistered  mahogany,  and  other  local  appellations. 
Alluvial  tin  is  genemlly  much  water-worn  or  rolled,  but  in  many 
cases  the  crystals  arc  but  little  abraded;  it  is  usually  opaque,  but 
is  occasionally  translucent  to  almost  clear  transparent.  It  is  well 
known  to  metallurgists  that  stream  or  alluvial  tin — as  with  gold — 
is  richer  than  that  derived  from  its  matrix  or  lodes ;  the  reason  for 
this,  some  mineralogists  suppose,  is  that  the  alluvial  mineral  has  a 
kind  of  growth  by  continuous  coatings  received  from  the  metal  held 
in  solution  ;  but  it  appears  to  mo  more  reasonable  to  suppose  that 
this  peculiar  feature  is  caused  by  the  outer  criist  being  abraded, 
leaving  a  richer  central  portion  or  nucleus.  Cassiteriie  occurs  in 
either  the  eruptive  granite  rock  itself  or  in  the  immediate  neighbour- 
hood. The  rock  itself  is,  as  a  rule,  comparatively  poor  in  Felspar  and 
shows  a  corresponding  increase  in  the  important  mineral  Mica, 
which  invariably  contains  more  or  less  Lithia  as  a  constituent,  so 
that  the  presence  of  this  element  may  be  looked  upon  as  a  fair 
indication  of  the  existence  of   Tin    Oxide.      The    mineral  is 
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frequently  impreij^nated  in  the  rock  itsolf,  in  wliich  case  it  is  of 
primary  orifi^in.  A8  occurrinp^  in  lodes  or  veins  of  secondary 
character  it  is  usually  much  more  permanent,  and  may  then  be 
expected  to  exist  in  depth.  This  island  is  one  of  the  most 
importsint  tin-prod ucinpf  countries  of  the  world,  and  a  peculiar 
interest  is  attached  to  its  discovery,  as  it  was  apparently  one  of 
tiie  first  minerals  found  in  Australasia  of  which  we  have  any 
record.  Professor  Liversidge  states  ("  Minerals  of  New  South 
Wales,"  page  77),  *'  The  probable  presence  of  tin  in  Australia  was 
mentioned  as  early  as  January,  1799.  Collins,  in  his  account  of 
the  English  colony  of  New  South  Wales,  states  that  Mr.  Bass, 
the  surgeon  of  I£,M.S,  lieliance^  found  on  the  beach  of 
Preservation  Island  (on  the  north  coast  of  Tasmania,  near  the 
south  coast  of  Barren  Island)  a  very  considerable  quantity  of  the 
black  metallic  particles  which  appear  in  the  granite  as  black 
shining  specks,  and  are  in  all  probability  grains  of  tin."  The 
next  recoiti  that  I  have  met  with  occurs  in  the  Proceedings  of  this 
Society  for  the  year  1854,  pufje  425-431,  in  which  reference  is  made 
to  samples  in  the  museum  of  a  Mr.  Thomas  Winsmore  Wilson,  of 
Bamsiey,  Yorkshire,  England.  In  this  paper  the  following 
remarks  occur :  *'  No.  25,  Tinstone — as  regards  this  Tinstone  I 
need  not  remind  you  of  its  value.  If  you  could  open  a  mine  as 
rich  in  Tin  as  this  specimen  you  would  be  very  fortunate  in  the 
mining  department."  This  sample  was  obtained  ''  on  elevated 
land  below  the  Tier,  St.  Paul's  Plains."  The  wonderfully  rich 
deposit  of  tin  at  Mount  Bischoff'  was  discovei'ed  by  Mr,  James 
Smith  in  1871,  and  soon  after  that  year  many  other  payable  finds 
occurred,  principally  in  the  north-eastern  portion  of  the  island. 
It  is  now  known  to  occur,  both  as  drift  and  lode,  at  many  places 
throughout  the  northern  portions,  several  of  the  eastern  islands  in 
Bass  Straits,  and  it  has  been  lecently  discovered  at  one  locality 
near  the  extreme  southern  coast. 

It  may  be  enough,  from  a  mineralugical  standpoint,  to  state 
that  almost  all  of  the  many  recorded  varieties  of  this  important 
mineral  have  been  found  more  or  less  abundantly  at  one  or  other  of 
our  tin-producing  districts.  The  ordinary  "  Black  Tin "  pre- 
dominates, but  the  coloured  varieties  are  by  no  means  rare  at  special 
localities.  The  "  Ruby  Tin  "  varies  from  pale  red  to  a  ruby  tint, 
and  is  often  quite  pellucid  ;  it  is  fairly  abundant  in  the  drifl  at 
Branxhom,  Moorina,  and  Weldborough.  The  "  Jlesin  Tin "  is 
usually  dull,  waxy,  and  opaque,  and  of  a  yellow  to  pale  brown  in 
colour.  It  occurs  at  several  of  the  mines  in  Gould's  Country 
and  at  Moorina  ;  both  of  these  kinds  are  of  exceptional  occurrence 
in  the  lode  matrix,  but  the  first  has  recentlv  lieen  discovered  in  the 
Ben  Lomond  District. 

The  coloured  forms  are  as  a  rule  confined  to  the  pmduce  of  the 
north-eastern  tin  fields,  that  from  the  north-western  portion  being 
the  ordinarv  Black  Tin  of  commerce.     At  the  South  Pieman 
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River  a  massive  variety  occurs  which  is  known  as  "  White  Tin  ;'*  it 
is  an  amorphous  compact  ore  of  a  dull  white  to  pale  brown  colour. 
At  Mount  Ramsay  a  peculiar  variety  has  been  obtained  sparingly 
intermixed  with  the  normal  kind ;  it  is  a  small  angulated  form  of 
a  brown  colour  and  highly  polished,  generally  but  little  water- 
worn.  That  from  Constable*s  Creek  is  of  a  rich  brown  colour, 
with  striations  of  various  shades  in  fine  crystallized  masses  of 
considerable  size  embedded  in  a  quartz  gangue.  The  highly 
polished  crystals  and  mackles  from  the  Blue  Tier  and  vicinity 
are  exceptionally  fine,  and  samples  from  some  of  the  mines  in  the 
Ben  Lomond  district  are  remarkable  for  the  same  reason. 

The  ore  from  the  Iris  River,  near  the  Middlesex  Plain,  is,  as 
a  rule,  a  very  minute  black  to  dark  brown  polished  form,  which 
oflen  occurs  dispersed  thraughout  a  white  kaolinic  clay  or 
decomposed  felspar.  The  Bischoff  Tin  is  dark  brown  to  black  ; 
the  major  portion  of  that  obtained  is  found  in  small  granular 
particles,  but  very  large  masses  of  almost  pure  Cassiterite  have 
been  obtained  mainly  composed  of  solid  aggregations  of  crystals. 
At  this  locality  this  mineral  has  been  obtained  intimately  associatetl 
and  scattered  throughout  various  forms^  of  Pyrites,  mainly 
arsenical,  and  it  is  reasonable  to  suppose  that  the  greater  portion 
of  the  lode  mass  or  '*  Bonanza  ^'  that  nas  been  work^  had  its  origin 
from  a  huge  mass  of  Pyrites  afterwards  transmuted  to  Limonite, 
and  now  forms  the  well-known  Brown  Face  of  the  mine.  The  recent 
discovery  of  Native  Sulphur  associated  with  a  mass  of  fine  quartz 
Sinter  or  Geyserite,  showing  a  close  resemblance  to  samples  from 
the  Hot  Springs  of  New  Zealand,  may  as  investigation  proceeds 
throw  some  light  upon  the  important  subject  of  its  origin.  The 
principal  rock  formation  at  Mount  Bischoff  is  Quartz-porphyry — 
oflen  containing  small  crystals  of  Pycnite — with  shoots  of  the 
Topaz-porphyry,  but  tin  is  oflen  found  in  the  clefts  of  the  adjacent 
killas  or  metamorpbic  slate.  At  north-east  Dundas  Cassitterite 
is  also  reported  to  occur,  mixed  with  various  forms  of  pyrites,  in 
some  respects  resembling  the  Bischoff  formation. 

It  is  said  that  Resin  and  Ruby  tin  occur  at  the  base  of  the 
Norfolk  Range,  north  of  the  Pieman  River,  and  that  the  general 
character  of  the  tin-bearing  drifl  much  resembles  that  of  the  nortli- 
eastem  fields,  but  this  requires  confirmation. 

The  principal  stanniferous  rocks  of  this  island  are  Granite, 
Quartz  and  other  Porphyry,  Greissen,  and  Protogine.  Quartz 
is  not  an  unusual  lode  gangue,  and  kaolinic  clay  and  Limonite 
form  secondary  matrices.  The  principal  associated  minerals  are 
Wolfram,  Pyrites  of  various  kinds.  Molybdenite,  Tourmaline, 
and  more  rarely  Fluor-spar,  Chlorite,  and  Bismuth. 

The  stanniferous  drifl  is  mainly  composed  of  fragments  and 
crystals  of  quartz  and  other  rock  dehns,  that  of  the  North-east 
coast  containing  numerous  water-worn  Sapphires,  Zircon , 
t^leonaste,  Menaocanite,  and  rarely  Gold,  Beryl,  and  silicifie4 
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wood.  The  drift  on  the  West  coast  in  mainly  quartz  of  vnrioud 
varieties  witli  fragments  of  wood  transmuted  to  Marcasite — which 
on  exposure  soon  decomposes  to  the  8ulphate. 
"  The  principal  localities  of  the  mineral^re,  on  the  North  West — 
Mt.  Bischoff;  Mt.  Hicks;  Meredith  Range ;  Mt.  Ramsav;  Mt. 
Housetop  ;  Blyth  River ;  North  Pieman ;  near  Mt.  Claude ; 
Iris  River,  near  Middlesex;  Granite  Tor;  Ring  River ;  North 
Dundas.  On  the  North-east — ^Mt.  Cameron  ;  Moorina ;  Branx- 
holm ;  Mt.  Stronach ;  Mt.  Maurice ;  Weldborough  ;  Blue  Tier  ; 
8t.  Helen's;  South  Freycinet  Peninsula;  Weld  River;  Mussel 
Roe  River ;  Cascade  ;  Derhy ;  Mt.  Horror ;  St.  Paul's  ;  Ben 
Lomond.  In  Bass  Straits — Flinders,  Clarke,  and  Cape  Barren 
Islands.     Ifi  the  South — Cox's  Bight,  near  Port  Davey. 

The  economic  results  of  our  tin-mining  industry  have  been 
highly  satisfactory ;  for  although  practical  operations  were  not 
commenced  until  the  year  1873,  and  lode-mining,  with  the  exception 
of  the  celebrated  Bischoff,  has  been  comparatively  neglected,  it  has 
now  become  our  principal  mineral  product. 

Tin  first  appeared  as  a  factor  in  our  mining  industry  in  1873,  in 
which  year  tfie  total  export  amounted  to  four  tons  of  ore  valued 
at  £220.  From  that  period  to  the  end  of  1892  the  export  of  the 
crude  and  smelted  metal  represented  not  less  than  62,130  tons, 
valued  at  £5,599,467. 

The  following  statistics  may  he  interesting  as  showing  the 
quantity  and  value  of  the  tin  exported  during  the  past  ten  years: — 

Decennial  Retuf^n  of  t/ie  Tin  Mining  Industry, 


Year. 


1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 


Ore. 


77 
32 


1 
2 

31 
4 

66 


Metal. 


4045 
3675 
4242 
3776 
3606 
3776 
3764 
3214 
3235 
4971 


Value. 


£ 
376,446 
301,423 
357,587 
363,364 
407,867 
426,336 
344,941 
296,761 
293,022 
298,260 


(The  Returnti  as  above  quoted  are  taken  from  the  Tasmanian  Official 
Record,  189*2,  with  additional  information  supplied  by  the  Minen  Depart- 
ment.) 

68.  CEHARGYRITE  (Chloride  of  Silver). 

The  well-known  Silver  Chloride  has  been  obtained  in  limited 
Quantity    at    the    Di:(nda8,    Zeehan,  Heazlewood,  and  at  the 
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Scamander  River  Silver-fields.  It  usually  occurs  as  minute 
irregular  blebs  and  crystals  in  ferro-manganese  gossan  and  in 
kaolin  with  other  oxidised  metallic  minerals. 

69.  CHLOROPHANE  (A  variety  of  Fluorite). 

When  heated  this  mineral  shows  the  }>cculiar  phosphorescent 
light  of  a  clear  emerald-green  colour.  It  usually  occurs)  from 
light  violet  to  colourless,  but  is  very  rarely,  if  ever,  obtained  in  a 
crystallized  form,  being  generally  in  compact  to  granular  masses. 
Mt.  Bischoff;  Mt.  Ramsay;  firanxholm;  Ben  Lomond  (Great 
Republic  Tin  Mine). 

70.  CERVANTITE  {Antimony  Oxide). 

Abundant  as  a  result  of  tlie  decomposition  of  Antimonial 
Minerals,  usually  as  a  thin  coating  on  Jamiesonite,  Galena,  and 
and  on  lode-matter,  bQt  occasionally  massive.  ■  Marljim  Melba, 
Comet,  Mastrie*s  Broken  Hill  mines  at  Dundas  are  prominent 
localities  ;  it  also  occurs  in  less  profusion  at  several  of  the  silver- 
lead  mines  in  the  Heazlewood  District  and  at  Zeehan.  Occurs  in 
sipall  quantity  in  a  quartz  reef  known  as  Ragged  Jack,  about 
nine  miles  east  of  Deddington ;  Pyrites,  Galena,  and  Stibnite  ar« 
found  with  it  as  accessory  minerals. 

71.  COLLYRITE  (?)  {Ilydraied  Silicate  of  Alumina). 

A  substance  &irly  answering  the  general  characters  of  this 
mineral  occurs  in  bands  and  patches  in  the  cavities  and  fractures 
of  the  Diabase  rock  at  Launceston. 

72.  CHALCOCITE  {Copper  Sulphide). 

So  far  I  have  not  met  with  specimens  of  this  mineral,  although 
reported  to  occur  at  Mt.  Maurice,  Mt.  Ramsay,  and  Badger 
Head. 

73.  CALAMINE  {Carbonate  of  Zinc). 

Occurs  in  small  quantitv  at  Heazlewood  and  Zeehan  ;  several 
localities  are  given  in  the  Pro.  Royal  Soe.  Tas.  for  1854,  but  the 
identification  is  very  doubtful ;  is  reported  to  occur  at  Mt.  Bischoft'. 

74.  CROCOISITE  {Chromate  of  Lead). 

A  well  known  beautiful  mineral,  generally  supposed  to  be 
peculiar  to  the  silver-lead  mines  in  Siberia. 

Its  first  discovery  in  this  island  was  made  a  few  years  back  by 
Messrs.  Smith  and  Bell  at  the  Heazlewood  Silver-Lead  mine.  It 
there  occurs  of  its  characteristic  bright,  shining,  hyacinth-red 
colour,  in  somewhat  small,  thin,  aciculine  bunches  penetrating 
and  often  coating  a  soft  ferruginous-clay  gossan,  commonly  with 
minute  crystals  of  Cerussite  and  Pyromorphite.  At  the  Whyte 
lliver  mine  it  was  found  plentifuUv  in  the  country'  rock,  a  soft 
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decomposed  Diorite,  abutting  on  to  the  lode,  coating  the  face-^  of 
fractures  and  cleavage  planes.  In  nome  instances  flakes  of  tlie 
mineml  several  inches  in  diameter  were  detached.  Rarely  patches 
of  small  monoclinic  crystals  occurred,  but  this  was  exceptional. 

In  vughs,  occurring  in  the  capping  of  the  lode  or  the  adjacent 
country  rock,  they  were  often  found  to  be  thickly  coated  with 
bunches  of  the  mineral,  of  bright  colouration  and  of  gi*eat  beauty. 

At  the  Adelaide  Proprietary  mine,  at  Dundas,  this  species  is 
very  plentiful.  It  comm.mly  occui*s  in  large  columnar  prisms,  oflen 
several  inches  in  length,  that  penetrate  the  vesicular  ferro- 
manganese  gossan  that  overcaps  the  lode.  In  the  workings  of 
this  mine  some  extremely  fine  and  beauiiful  specimens  have  been 
obtained,  the  mineral  oflen  coating  white  Dundasite,  and  ocasionally 
associated  with  crvstals  and  larcre  hunches  of  Cerussite  and  more 
rarely  Anglesite.  In  some  samples  the  red  prisms  penetrate  the 
gossan  intermixed  with  botryoidal  Psilomelaue  and  occasionally 
patches  of  Galena  occur  in  the  more  solid  ]X)rtions;  occurs  on 
Embolite,  ]Iay*s  Prospecting  Association,  Hcazlewood. 

Crocoisite  has  not  been  discovered  in  Australia.  So  far  as 
examined  this  mineral  has  not  been  found  to  be  argentiferous. 

75.  CERUSSITE  {Lead  Carbonate). 

Occurs  in  more  or  less  quantity  wherever  the  primary  lead 
sulphide  exists.  The  Silver  Queen,  Sylvester,  and  Austral  mines 
at  Zeehan,  the  Maestries  Broken  Hill,  Comet,  and  Adelaide  Pro- 
prietary at  Dundas,  with  the  Godkin  and  Whyte  River  mines  in 
the  Hcazlewood,  district  have  afforded  fine  examples  in  massive 
amorphous,  subcrystalline  and  well  developed  orthorhonibic 
crystallizations. 

Occasionally  it  is  permeated  to. some  extent  with  one  or  other 
of  the  Silver  Chloride  group,  when  it  assumes  a  grey-coloured 
amorphous  form,  which  is  locally  known  as  "  grey  ore."  In  this 
state  it  invariably  gives  high  assay  returns  for  Silver.  It  often 
occurs  stained  and  encrusted  with  both  green  and  blue  Copper 
Carbonates,  and  in  some  instances  found  coated  with  a  mixture  of 
Antimony  and  Lead  Oxides.  Anglesite  is  a  species  closely 
resembling  this  mineral,  and  it  is  often  intimately  associated  with 
it,  but  a  simple  qualitative  analysis  soon  detects  the  different  com- 
position, its  habit  of  crystallization  is  another  distinguishing 
character — Cerussite  occurs  in  tabular  forms,  usually  six-sided 
prisms  with  various  tei*rainatious,  and  is  often  macled. 

76.  CYANOSITE  {SnlpJiate  of  Copper). 

Originates  from  the  decomposition  of  Cupriferous  Sulphides  ; 
generally  occurs  stalactitic,  or  as  an  amorphous  efilorescence  in  old 
mine  workings.  Colour,  various  shades  of  blue  to  bluish-green. 
From  adit,  North  Valley,  Mount  Bisdioff ;  Gad's  Hill  Range, 
Upper  Mersey  River,  after  a  brass-yellow  variety  of  Chalcopyrite, 
|t  is  oflen  intenqixed  with  blebs  of  Galena  and  Blende, 
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77.  COAL. 

River  Don  ;  Mersey  ;  Port  Arthur ;  Seymour ;  Schouten 
Island  ;  South  Cape  ;  near  Waterhouse ;  Three  Hut  Point ;  New 
Town;  York  Plains;  Jerusalem;  Cullenswood;  Mount  Nicholas; 
Sandfly;  Adventui-eBay ;  Port  Cygnet ;  Hamilton;  Richmond; 
Prosser's  River;  Spring  Bay  ;  Mt.  Munro;  Fingal;  Longford; 
Jericho;  Inglis  River;  Mersey  River;  Western  Bluff;  Gad^s  ^ 

Hill ;  Magnet  Range. 

Full  detailed  descriptions  of  our  Coal  measures,  with  numerous 
analyses  of  samples,  will  be  found  in  the  Proceedings  of  the  Royal 
Society  ot  Tasmania,  1851,  Johnston  *s  Geology  of  Tasmania,  1888, 
and  in  tlie  Tasmanian  OfRcial  Record,  1892. 

78.  DOLOMITE  {Carbonate  of  Magnma  and  Lime). 

The  pure  crystallized  form  is  of  exceptional  rarity,  but  tho 
ordinary  massive  kind  is  of  common  occurrence,  and  is  sometimes 
met  with  in  considerable  quantity.  The  gangue  of  the  silver-lead 
lodes  of  the  Heazlewood  and  Dundas  districts  is  often  composed 
of  an  irregular  mixture  of  Brown-spar,  Siderite,  Calcite,  with  a 
limited  quantity  of  quartz  most  of  which  is  more  or  less  stained 
with  the  oxides  of  Chrame  and  Nickel.  At  Dundas  a  blue- 
coloured  variety  has  been  obtained  associated  with  Galena. 

The  massive  form  occurs  at  Mount  Claude,  near  Mount  Pelion, 
Heazlewood,  and  Dundas. 

79.  DIAMOND  {Pure  Carbon). 

The  occurrence  of  the  Diamond  in  this  island  is  extremely 
doubtful.  It  has  been  I'eported  that  a  single  minute  specimen  was 
detected  in  a  parcel  of  gem-sand  that  was  obtained  in  the  vicinity 
of  the  Hellyer  River,  and  sent  to  England  for  examination  by  the 
Van  Diemen's  Land  Company  many  years  ago. 

80.  TMMAyGlTE  {Carbonate  of  Manganete). 
See  Rhodochrositk. 

81.  DUFRENOSITE  (Sulph-arsenide  of  Lend  mth   Copper 

and  Silver), 
Usual  colour  steel-grey,  with  a  reddish-brown  streak  and  metallic  ^ 

appearance.     It  is  said  to  occur  intermixed  with  Tetrahedrite  and  ^ 

Cupriferous  Pyrites  at  the  Fahl  Ore  mine,  Dundas. 

82.  DUNDA8ITE  (Hydrous  Carbono-phosphate  of  Lead  and 

Alumina). 

This  apparently  new  mineral  compound  forms  an  incrustation 
on  ferro-manganese  gossan.  It  is  composed  of  small  spherical 
aggregates,  usually  closely  matted  together.  Under  the  lens  these 
bunches  show  an  extremely  fine  radiating  structure.  The  colour 
internally  is  silky  milk-white  with  a  velvety  outer  crust  of.  i^ 
dusty  yellow^brown, 
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The  surface  often  has  numerous  adherent  crystals  of  Crocoisite 
which  not  rarely  penetrate  t)ie  mass.  These  crystals  are  always 
minute,  but  remarkable  for  their  extremely  fine  development  and 
acute  angles. 

The  qualitative  reactions  of  this  new  substance  ure  as  follows  : — 
In  the  matrass  it  becomes  yellow  and  yields  water.  It  is  infusible 
before  the  blowpipe,  but  on  coal,  with  fluxes,  yields  a  considerable 
quantity  of  metallic  lead,  and  coats  the  surface  with  the 
characteristic  yellow  sublimate.  When  moistened  with  sulphuric 
acid  it  gives  distinct  reaction  for  phosphoric  acid.  In  nitric  acid 
it  dissolves  witli  strong  efferve^ence ;  the  residuum  from  the  solution 
strongly  deflagrates  and  gives  phosphoric  reaction.  The  powdered 
material,  when  moistened  with  cobalt  nitrate,  clearly  shows  the 
beautiful  blue  colouration  of  alumina.  With  limewater  gives  the 
turbidity  of  carbonic  acid.     Hardness  about  2. 

Adelaide  Pioprietary  mine,  Dundas. 

83.  EPIDOTE  {Silicate  of  Iron  and  Calcium). 

This  species  frequently  occurs  in  richly  metalliferous  rocks,  and 
in  a  lesser  degree  it  is  widely  diffused.  It  is  usually  of  a  peculiar 
and  characteristic  pistachio-green  colour,  but  it  oflen  affects  a 
reddish-brown  colour  when  occurring  in  Serpentine.  Common  in 
greenstone,  west  of  the  River  Leven  and  other  places  (J.  Smith)  ; 
abundant  in  clefls  of  rock,  Magnet  Range ;  near  Table  Cape ; 
about  the  Forth  River;  vicinity  of  Bischoff;  with  quartz  as  veins 
in  the  greenstone,  usually  occurs  in  bunches  of  crystals — some  of 
the  individual  specimens  oflen  met  with  up  to  an  inch  in  length, 
Dunyan  Range,  Duck  River ;  Woolnough,  of  clear  colouration 
but  small  size ;  at  Port  Cygnet  a  black  variety  has  been  obtained 
in  long  bladed,  thin,  semi-crystallized  bunches,  which  are  fairly 
abundant  in  a  felspathic  porphyry  ;  at  the  Whyte  River  it  has 
been  found  in  the  clefts  of  lode  material  with  bunches  of  Calcite 
and  Pyrites ;  at  Dundas  it  is  fairly  abundant  in  quartz. 

84.  EVANSITE  {Hydrated  PhospluUe  of  Alumina). 

A  rare  species,  occurring  as  botryoidal  incrustations,  which  are 
often  almost  colourless,  but  sometimes  milky  white,  at  all  times 
having  nn  attractive  pearly  lustre.  It  appeara  to  differ  from  the 
typical  form  in  having  a  proportion  of  Silica  chemically  combined. 
The  examples  were  obtained  in  a  silver-lead  lode  with  Galena 
and  Sphalerite. 

Zeenan. 

85.  EPSOM ITE  {Sulphate  of  Magnet^ia). 

Found  as  sub-crystallized  aggregated  and  delicately  fibrous 
masses,  but  also  commonly  as  a  more  or  less  compact  incrustation. 
It  occurs  in  caverns  and  fissures.  Abundant  in  the  neighbour- 
hood of  tbQ  Promedar^  Mountain ;  aboqt  the  Upper  Lqke  River^ 
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near  the  Western  Tier;    at  Exton;  Alum  Cliff  Cnverns,  near 
Chudleigli. 

86.  ERYTHllITE  (Arsenate  of  Cobalt). 

This  mineral  may  be  at  once  known  by  it^  chamcteristic  peach- 
blossom  colour.  An  extremely  small  quantity  has  been  obtained 
intermixed  with  earthy  ferruginous  gossan  at  the  Penguin  Silvor- 
Icad  Mine,  Penguin  liiver  ;  m  small  patches  of  distinct  colouration 
as  a  coating  on  lode  gangue,  probably  derived  from  the  transmu- 
tation of  an  arsenide,  at  the  Hampshire  Silver  Mine,  Hampshire 
Hills  (W.  R.  Bell). 

87.  ENSTATITE  (Silicate  of  Magnesia  and  Iron), 

This  species  is  apparently  synonymous  with  Bronzite.  Occurs 
in  Bub-crystalline  masses  of  considerable  extent  in  connection 
with  Serpentine  at  the  Heazlewood  with  its  variety  Schiller  Spar, 
and  other  allied  forms  of  almost  similar  chemical  composition  ; 
abundant  with  its  varieties,  Huskisson  River ;  Pareon's  Hooil ; 
Magnet  Range. 

88.  EUCLASE  {Silicate  of  Alumina  and  Glucina). 

Two  well  preserved  crystals  from  the  stanniferous  drifl  at 
Moorina  agree  with  the  general  characteristics  of  this  rare 
mineral. 

89.  EMBOLITE  (Chlorohromde  of  Si  leer). 

Found  in  limited  quantity,  but  often  quite  pure.  As  is  usually 
the  case  the  crystals  are  difficult  to  obtain  well-defined,  but 
moderately  good  specimens  are  not  rare.  Occurs  intermixed  with 
ferro-manganese  gossan  and  earthy-lode  matter.  The  more  im- 
portant localities  are  the  following  mines  : — Central  Dundas, 
Maestrie's  Broken  Hill,  and  Dundas  Proprietary,  at  Dundas ; 
The  Queen,  Sylvester,  and  Junction,  at  Zeehan;  and  the  Godkin, 
Washington  Hay,  and  Whyte  River,  in  the  Heazlewood  District. 
Cmbolite  merges  gradually  into  Cerargyrite,  the  two  species  being 
isomorphous.  The  mixtures  occur  botli  here  and  in  Australia  in 
varied  proportions,  so  that  the  one  species  may.  gradually  merge 
into  the  other. 

90.  EULYTINE  (Silicate  of  Bismuth), 

A  very  rare  mineral,  occurring  in  minute  globular  patches  of  a 
yellow  to  brown  colour,  with  a  resinous  lustre. 
Hampshire  Silver  Mine  (W.  R.  Bell.) 

91.  FAHLUNITE  (Hydro^mira), 

Several  forms  ofthe  hydro-mica  group  occur  at  the  Mt.  Bischoff, 
tke  Hampshire  Hills,  and  elsewhere.  The  identification  ofthe 
species  is  at  the  best  doubtful  in  almost  all  the  members  of  thjs 
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very  unsatisfactory  group.  The  BischofF  samples  are  soft,  com- 
pact, and  grey  in  colour ;  that  from  the  Hampshire  is  much  darker, 
almost  black  in  colour,  with  the  surface  shining. 

92.  FLUORITE  {Fluoride  of  Calcium'-Fluor'spar), 

Some  very  fine  masses  of  this  mineral  have  been  obtained  at 
the  Great  Republic  and  other  tin  mines  situated  at  Ben  Lomond. 
The  crystals  are  usually  small,  but  beautifully  defined  :  a  common 
form  is  pale  purple  to  almost  colourless,  with  the  apices  of  the 
acute  angles  distuictly  stained  an  intensely  dark  purple.  Modi- 
fications of  form  and  macles  are  not  uncommon  at  this  locality. 
Much  of  the  Fluor-spar  occuriing  in  this  island  belongs  to  the 
variety  Chlorophane,  which  see. 

93.  FRANKLINITE  {Oxides  of  Iron,  Manganese,  and  Zinc), 

A  mineral  with  metallic  lustre,  dark,  almost  black  colour,  and 
characteristic  reddish-brown  streak.  Obtained  in  amorphous 
and  crystalline  bunches  intermixed  with  galena,  mainly  at  the 
200  feet  level.  Silver  Queen  Mine,  Zeehan. 

94.  GARNET  {Silicate  of  variom  bases). 

Undetermined  species  occur  at  the  Hampshire  Hills,  where 
they  are  found  in  profusion.  They  vary  from  brown  to  black  in 
colour,  and  often  reach  an  inch  in  diameter.  On  the  south  side 
of  Cape  Barren  Island  they  exist  in  situ  in  a  quartz  porphyry,  also 
freeinthe  detritus  derived  Uierefrom  usually  mixed  with  Cassiterite  ; 
at  several  localities  in  the  north-eastern  tin  fields  they  are  plentiful 
in. the  drift,  but  generally  of  small  size  ;  common  in  the  vicinity  of 
Mt.  Hecmskirk,  usually  opaque,  but  sometimes  of  good  colour 
and  transparent ;  near  Mt.  Claude  a  solid  compact  to  sub- 
crystalline  garnet  rock  of  yellowish-brown  colour  occurs 
apparently  belonging  to  the  sub-species  Grossularite  ;  at  Mt. 
Ramsay  another  rock  mass  has  been  found  of  a  dark  brown 
colour  ;  at  this  locality  well  formed  crystals  have  been  obtained 
imbedded  in  a  soft  magma  that  allows  them  to  be  easily  extracted  ; 
near  Highwood,  on  the  Emu  Riyer,  clearly  cut  dodecahedrons  of 
a  translucent  while  to  light  yellow  colour  occur  in  lode-matter 
(W.  R.  Bell);  on  the  Whyte  River,  near  the  Meredith  Range, 
in  minute  crystals  and  compact  masses  of  reddish -yellow  colour — 
apparently  belonging  to  the  variety  Essonite — with  Actinolite 
and  Molybdenite  as  accessory  minerals. 

95.  GOSLARITE  {Zinc  Vitriol). 

Occurs  as  small  stalactitic  and  investing  bunches,  which  are 
usually  much  stained  with  iron. 

Obtained  in  an  adit,  intermixed  with  other  sulphates.  Blue  Tier, 
near  Beaconsfield. 
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96.  GRAPHITE  (Impure  Carbon). 

Of  common  occurrence,  but  invariably  of  indifferent  quality 
and  usually  in  the  form  of  graphitic  slate. 

It  is  often  met  with  in  the  silver-lead  lodes  of  Zeehan  and 
Dundas,  where  it  is  usually  found  on  fissure  lode  walls  more  or  less 
intermixed  with  earthy  matter  and  on  the  cleavage  faces  of  Galena  ; 
Norfolk  Plains  ^Pro.  Royal  Soc,  Tas.  1851),  near  Mangana  ; 
Mt.  Heemskirk,  m  the  cleavages  of  the  granite  rock ;  Beacons- 
field  ;  Anderson's  Creek ;  North  Valley  at  Bischoff,  as  a  large 
mass  with  a  high  metallic  lustre  ;  on  the  beach  about  two  miles 
west  of  the  Leven  River;  as  thick  coatings  in  the  joints  of  a 
crystalline  lirocAtone  on  the  Wilmot  River  ;  reported  as  occurring 
in  considerable  quantity  at  Barren  Island. 

97.  GROSSULARITE  (a  variety  of  Garnet). 

Occurs  as  a  subcrystallized  to  somewhat  solid  rock  near  Mount 
Claude.  The  colour  is  pale  olive-green  to  brown,  with  a  rather 
vitreous  lustre. 

98.  GREENOCKITE  (Sulphide  of  Cadmium). 

This  has  been  reported  to  occur  at  the  Godkin  mine,  Heazle- 
wood,  implanted  upon  Sphalerite  and  lode-matter.  (A.  R. 
Browne). 

99.  GOETHITE  (  Hydraied  Peroxide  of  Iron). 

A  good  mineral  species,  crystallizing  in  the  rhombic  system. 
It  may  be  known  from  other  iron  minerals  by  its  blood-red  colour 
when  seen  by  transmitted  light,  and  brownish  yellow-streak.  It  is 
commonly  globular  and  stalactitic,  rarely  in  crystallized  masSes. 

Dial  Range;  Blythe  River;  Penguin;  Dundas:  Pieman 
River ;  Emu  Bay. 

100.  GALEN ITE  {Sulphide  of  Lead). 

This  mineral,  the  most  abundant  ore  of  Lead,  is  widely  dis- 
tributed over  the  northern  and  western  portions  of  the  island, 
occurring  in  all  its  many  variations  of  structure,  from  the  steel- 
grain  to  the  coarse  cubical  ore,  often  showing  extreme  variations 
in  this  respect  in  the  same  district  or  even  individual  mines.  In 
geological  occurrence  it  also  varies  to  a  greater  extent  than  almost 
any  other  mineral  species ;  here  it  is  common  to  the  tin-bearing 
granites  of  the  Ben  Lomond  and  the  fossiliferous  Silurian  slates 
of  the  Zeehan  districts. 

From  all  localities  our  Lead  Sulphide  is  characterised  by  the 
unusually  large  assay  returns  of  Silver  that  it  yields,  so  that  it  is 
reasonable  to  anticipate  that  it  will  become  one  of  our  most  important 
economic  minerals.  The  true  crystals  are  exceptionally  rare,  and 
the  few  that  have  been  obtained  are  small  and  obscure.  This 
mineral  often  contains  a  considerable  admixture  of  Antimony,  in 


BY   W.  P.   PBTTERD.  31 

which  case  it  is  proportionally  more  or  less  striated  in  structure ; 
some  samples  from  the  Heazlewood  district  show  this  in  a  marked 
degree.  As  a  rule  it  is  comparative!}'  pure  and  free  from  deleteiious 
admixture,  zinc  in  particular — the  bane  of  the  metallurgist  —  being 
of  exceptional  occuri'ence  in  large  quantity.  Many  specimens 
from  the  Junction  and  Queen  mines  at  Zeeban  are  highly  iridescent 
and  show  a  beautiful  play  of  colouration  in  blue,  green,  and  red. 

At  the  Sylvester  mme  a  large  quantity  of  beautiful  dark  green 
Pyromorphite  and  &irly  well  crystallized  Cerussite  has  been 
obtained,  overcapping  the  primary  ore ;  and  one  of  the  lodes  on 
the  Queen  property  contained  a  considerable  amount  ofLithomarge, 
mora  or  less  impregnated  with  Silver  chlorides,  in  the  surface 
levels.  That  from  the  O  wen.Meredith  mine  had  in  many  instances 
very  fine  masses  of  arborescent  Native  Silver  in  the  clefts  of  the 
ore  body,  with  which  an  Antimonial  Silver  mineral  was  also 
associated. 

At  the  Maestrie*s  Broken  Hill  mine  at  Dundas  an  extensive 
body  of  oxidised  argentiferous  lead  ore  has  been  worked,  over- 
capping  and  interspersed  throughout  the  original  mineral.  The 
ferro-manganese  lode  capping  of  the  Adelaide  Proprietary  mine 
at  the  same  locality  has  become  somewhat  celebrated  for  the 
wonderfully  fine  bunches  and  masses  of  Crocoicite  that  have  been 
obtained ;  in  some  of  the  more  solid  portions  of  the  surface  outcrop 
the  gradual  transmutation  of  the  Lead  Sulphide  to  the  Chromate 
can  be  distinctly  traced,  and  the  vughs  oAen  contain  remarkably 
developed  crystals  of  the  la  tteras  a  coating.  The  Scaraander  Sil  ver- 
lead  mine  consists  of  a  mixture  of  several  silver-bearng  minerals, 
the  more  important  of  which  are  Pyrites — principally  arsenical, 
Sphalerite,  and  Galena.  At  the  Rex  Hill  mine  in  ttie  Ben  Lomond 
district  the  somewhat  peculiar  association  of  Gassiterite,  Mariatite, 
Chalcopyrite,  and  Galena  is  a  noticeable  feature  in  a  portion  of 
the  property.  In  addition  to  the  minerals  mentioned,  small  lumps 
of  sreen  Malachite  are  occasionally  met  with  in  trenches  on  the 
surmce.  At  the  Madame  Melba  at  Dundas,  and  Silver  Cliff  at 
Bischoff,  Galenite  is  commonly  met  with  in  conjunction  with 
Jamiesonite  and  mixed  oxides,  resulting  from  the  decomposition 
of  the  two  minerals. 

On  the  south  bank  of  the  Mackintosh  River,  about  foi*ty  miles 
south-east  of  Bischoff,  a  large  body  of  Galena  has  been  discovered, 
much  of  which  is  intermixed  with  a  cleavable  Calcite  and 
amorphous  Siderite.  It  occurs  near  Deloraine  with  Baryta  and 
Dolomite,  sometimes  showing  alternate  bands  of  Galena  and 
Sphalerite.  In  the  gold  mining  districts  of  Beaconsfield,  Lefroy, 
and  Mathinna,  it  is  round  in  the  reefs,  often  to  considerable  depth, 
in  limited  quantity,  generally  intermixed  with  Pyrites.  At  the 
Hampshire  Hills  an  argentiferous  lode  was  worked  upon  by 
the  Van  Diemen's  Land  Company  some  years  back,  but  without 
any  permanent  practical  results.    The  matrix  of  this  discovery 
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was  a  hard  siliceous  rock,  difFerio^  in  many  respects  frem  any 

other  hitherto   found.     Its   mineral   constituents  also  varied  in  * 

a  most  remarkable  degree,  and  included  several  species  which  ^ 

arc,  so  far  as  known,   peculiar  to  itself.     These  consisted  of 

Apatite,  Strontianite,  Fluor-spar,  Argentite,  and  Pyrites,  with 

several  minerals  of  Cobalt  and  Bismuth.    Scattered  throughout  this 

interesting    and    diverse    mixture    are    blebs    and    bunches    of  < 

argentiferous  Galena.     In  the  Penguin  River  Silver  mine  the 

ore  mass  jnainly  consisted  of  a  mixture  of  Pyrites,  Sphalerite,  with 

Galena,  and  a  small  quantity  of  Nickel  and  Cobalt  bearing  minerals ; 

the  mass  giving  very  satis&ctory  assay  returns. 

At  the  Whyte  River,  and  at  some  of  the  Duudas  mines,  a 
singular  mixture  occurs,  which  is  composed  of  Galena  and 
Cerussite,  forming  a  sulpho-carbonate.    The  two  minerals  are  so  I 

closely  combined  that  the  reactions  for  both  forms  are  obtained  by 
qualitative  analysis. 

The  characteristic  gangue  or  lode  matrix  of  our  Silver-lead 
mines  is  commonly,  if  not  generally,  a  compact  form  of  Siderite 
or  Carbonate  of  Iron,  which  is  occasionally  varied  by  an  admixture 
of  quartz  in  much  less  quantity,  and  earthy  matter.  The  Old 
World  matrices  of  Calc-spar,  Fluor,  and  Baryta  are  strangely  the 
exception,  and  in  fact  are  almost  unknown  on  the  ii|br&  important 
Silver-lead  fields  of  the  West  Coast.  Many  of  theother  mineral 
sjiecies  that  are  usually  found  associated  with  Gralenite  in  the 
metalliferous  regions  in  other  parts  of  the  world  are,  as  a  rule, 
found  with  it  here,  with  the  exception  that  some  of  the  more 
common  ores  of  Zinc  elsewhere  are  of  much  less  frec^uent 
occurrence,  and  the  few  that  have  been  discovered  are  in  far  less 
abundance  than  is  usual  in  the  mines  of  Europe  and  America. 

The  earliest  recorded  discovery  of  Gralenite  in  this  island  was 
apparently  that  of  an  unimportant  nature  made  at  Norfolk  Plains  in 
1851  (Proceedings  Royal  Society  Tasmania,  1851),  and  it  was 
many  years  after  that  practical  mining  for  Silver-lead  commenced. 
The  first  was  that  at  tiie  Scamander  River  in  1885.  Assays  from 
the  mixed  argentiferous  minerals  obtained  in  the  mine  at  this 
locality  gave  variable  returns  up  to  as  high  as  200  ozs.  of  Silver 
per  ton,  and  a  bulk  test  of  about  50  tons  pix>duced  at  the  rate  of 
32  ozs.  to  the  ton  with  a  fair  proportion  of  lead.     This  mine  is  ^ 

now  shut  down  and  the  locality  is  practically  abandoned,  notwith- 
standing that  several  discoveries  of  argentiferous  Gttlena  have 
been  made  in  the  vicinity.  g 

The  more  important  discovery  of  the  existence  of  Gralenite  at  " 

Mount  Zeehan  on  the  West  Coast  was  made  by  Frank  Long  on 
the  8th  December,  1882,  (Tilley,  •'  The  Wild  West  of  Tasmania," 
1891),  but  mining  for  this  mineral  did  not  commence  until  about 
five  years  later.  d 

The  principal  localities  are  : — ^Zeehan;  Dundas ;  Ben  Lomond  ;  ^ 

Scamander   River ^    Bischoff;    Mount   Claude;    Dove   River; 
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as 


Heazlewood ;  Mount  Lyell ;  Castray  River ;  Mount  Pelion ; 
Penguin  ;  Forth;  Henty  River ;  Lake  Dora;  Conatable'e  Creek  ; 
Dial  Range ;  Arthur  and  Mackintosh  Rivers. 

The  *'  Statistics  of  the  Colony  of  Tasmania  "  for  the  vear  1891, 
give  a  "  Return  showing,  as  far  as  can  he  ascertained|  the  value  of 
Minerals  produced  to  date,  31st  December,  1891,"  in  which  the 
Silver-lead  mining  industry  is  credited  with  the  sum  of  jC91,653: 
no  Silver  returns  being  available  prior  to  1888.  By  &r  the 
greater  portion  was  produced  from  Sulphide  ore  or  Galena. 

The  yearly  Return  from  the  same  authority  is  as  follows :-— 


8il?cr  (Argentiferoufl  Lead). 

!•••• 

XSS9. 

1S90. 

imn. 

Quantity  of  ore  raised  Tons 
Value  of  Products.           £ 

417 

5838 

415 

7044 

2053 
26,487 

4810 
52,284 

The  following  has  been  kindly  supplied  by  F.  Belstead,  Esq., 
Secretary  of  Mines : — 

Betum  sharving  the  Quantity  and  Value  of  Siiver  producea 

in  Tasmania  during  1892. 


Mineral. 

Quantity. 

Value  of  Silver. 

Silver-Lead  Ore... 

4019  tons  (yield  of  Silver  about 
140.665  ozs.^ 

£       «.    d. 
22|858    1    3 

Bullion   ., 

613  tons  (yield  of  Silver  about 
36.780  ozs.) •• 

5076  15    0 

Mr.  Belstead  states,  in  Uteris,  that  **  it  is  impossible  to  obtain 
even  an  approximate  estimate  of  the  Lead.'*  It  may  be  fairly 
estimated  that  the  total  value  of  the  Silver-lead  ore  raised  daring 
the  past  year  was  not  less  than  ^60,000. 

101.  GOLD. 

The  earlv  history  of  Gold  discovery  in  this  island  is  extremely 
vague,  but  it  appears  to  have  been  found  about  the  year  1850  in 
the  Fingal  District,  although  systematic  raining  for  the  metal  did 
not  commence  for  some  time  after. 
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The  auriferous  districts,  so  far  as  discovered,  are  &irly  well 
understood,  so  that  from  a  mineralo^cal  point  of  view  it  would  be 
superfluous  to  minutely  enumerate  them.    A  few  peculiar  features 
as   to  the  paragenesis  and  other  local  peculiarities  may  be  of 
passing  interest  and  worthy   of  record.      At    the   CarapbeH's 
Reward  Mine,  near  Mt.  Claude,  the  precious  metal  occurred  in  a 
very  small  vein  or  fracture  plane  in  a  rock  that  has  been  termed 
Porpyritic  Syenite ;   the   Gold  was  faced  on  to  the  rock  with 
a  backing  of  decomposed   Felspar,  and  occurred  in  fern-like 
arborescent  patches  occasionally  altering  to  radiating  masses,  the 
whole  presenting  a  very  peculiar  and  unique  appearance.     Much 
of  the  separated  metal  had  tlie  appearance  of  irregularly  chopped 
hair,  each  fragment  as  seen  under  the  microscope  being  covered 
with  extremely  minute  recurved  barbs  ;  scattered  throughout  the 
mass  were  also  flaky  plates  of  extreme  tenuity,  the  surface  of 
these  being  covered  with  sub-crystalline  impressions.     Altogether 
the  general  structure  of  the  metal  and  its  mode  of  occurrence 
differ  very  much  from  any  other  auriferous  formation  known  to 
exist  in  the  island ;  the  Long  Plain  alluvial  gold-field  was  noted 
for  the  numerous  and  remarkably  fine  crystal  forms  of  the  metal 
that  were  obtained — even  rivalling  Ballarat  in  this  respect.     Many 
individual  crystals  were  found  measuring  above  j-inch  in  length, 
which  were  oflen  aggregated  together  in  masses  of  considerable 
size ;  some  presenting  an  exquisitely  beautiful  arboriform  struc- 
ture and  others  again  in  a  filiform  mass,  the  latter  occasionally  so 
intermixed  as  to  present  a  sponge-like  structure.     It  is  to  be 
regretted  that  more  examples  of  these  peculiar  masses  were  not 
secured  as  museum  specimens,  for  now  their  occurrence  has  almost 
become  a  matter  of  history.     The  gold  was,  as  a  rule,  but  little 
waterwom,  and  apparently   occurred  in  small  lenticular  veins 
composed  of  Siderite,  Quartz,  and  Pyrites,  interlaminated  in  the 
folia  of  the  schistose  country  rock.     In  some  of  the  Lefroy  mines 
very  fine  examples  of  "  slickensides  "  occur,  which  are  of\en  feced 
with  striations  and  patches  of  gold,  tlie  whole  being  furrowed 
and  highly  polished ;  at  the  Queen  River  an  almost  white  gold 
has  been  obtained,  caused  by  its  admixture  with  silver,  and  thus 
forming  the  variety  known  as  Electrum  ;  at  M*Kusick's  Creek, 
near  the  King  River,  a  considerable  number  of  crystals  were 
obtained,  the  prevailing  form  being  much  elongated,  in  many 
instances  reaching  nearly  an  inch  in  length  ;  on  the  property  of 
the  Union  Prospecting  Association,  at  Back  Creek,  the  metal  has 
been  discoverea  scattered  throughout  a  matrix  of  white  friable 
sandstone,  which  apparently  forms  the  wall  of  a  quartz  reef;  at 
Mt.  Ramsay  the  cupriferous  pyrites,  occurring  in  the  characteristic 
hornblendic  rock  of  the  locality,  has  been  found  by  analysis  to  be 
highly  auriferous ;    at    Mt.    Lyell     the    ironstone,   principally 
micaceous  Hematite  and  Limonite,  contains  more  or  less  free 
gold,  which  is  also  the   case  with  the    Baryte,  Pyrites,  and 
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Native  Copper  occurring  at  the  same  locality ;  at  the  Specimen 
Reef  Mine  and  other  places  near  the  Savage  River  a  laree  quantitj 
of  gold  has  been  obtained  in  and  closely  associated  with  Siderite, 
which  mineral  appears  to  be  the  main  matrix  of  the  metal  at  this 
locality ;  at  Lefroy  and  in  the  Fingal  District  when  Gralena  is  met 
with  in  the  mines  it  often  contains  gold,  and  the  small  quantity  of 
Sphalerite  that  occurs  is  invariably  auriferous ;  at  Waterhouse  a 
considerable  quantity  of  auriferous  Mispickel  and  Marcasite 
occurs  in  the  quartz  reefii  of  the  district;  ana  the  greater  portion  of 
the  various  pyritous  minerals  of  the  Beaconsfield,  Lefroy,  and 
Fingal  gold  mining  districts  are  so  rich  in  the  precious  metal  as 
to  make  their  metallurgic  treatment  of  considerable  importance 
to  the  various  mines ;  at  the  King  River  the  gold  is  commonly 
allojed  with  a  small  quantity  of  Bismuth,  a  peculiarity  not  known 
to  exist  at  any  other  locality  in  the  island  ;  in  the  vicinity  of  the 
Pieman  River  District  the  auriferous  drifts  often  contain  a  com- 
paratively large  quantity  of  Osmiridium, — Badger  Plain,  near 
the  Savage  River,  being  a  noted  locality ;  in  the  stanniferous 
drift  near  Branxholm  small  flakes  of  gold  aria  often  met  with,  but 
not  in  sufficient  quantity  to  render  it  of  any  economic  importance ; 
mnch  of  the  alluvial  gold  obtained  on  the  Lisle  field  is  often  coated 
with  a  dark,  almost  black  substance,  which  is  apparently  Ferro- 
manganese ;  occurs  sparingly  in  a  soft  silicious  turn,  of  a  yellowish- 
brown  colour  in  a  body  of  considerable  extent  in  connection  with 
a  dioritic  rock  at  the  Castray  River.     In  the  same  formation 

f  rains  of  Iridium  are  often  met  with,  and  numerous  fine  grains  of 
'itaniferous  Iron.  The  average  purity  of  the  gold  of  this  colony 
is  about  96  per  cent,  the  balance  oeing  usually  the  metals  of  the 
platinoid  group.  The  largest  nuggets  of  gold  obtained  in  this 
island  were  discovered  at  the  Rocky  River,  a  tributary  of  the 
Pieman,  in  1883.  Their  respective  weights  were  143  and  243  ozs. 
Mr.  F.  Danvers  Power,  F.G.S.;  states,  regarding  the  auriferous 
formation  discovered  at  the  Castray  River,  that  '^  The  country  rock 
is  slate,  and  on  this  has  been  deposited  beds  of  volcanic  ejecta ; 
these  latter  are  more  or  less  auriferous.  The  volcanic  material, 
where  undecomposed,  is  green  in  colour  and  of  compact  texture, 
showing  ma&;netic  pyrites  here  and  there  distributed  throughout 
it.  As  this  becomes  weathered  it  decomposes  into  a  ferruginous 
clay,  somewhat  sandy,  but  various  beds  may  be  recognized  by 
their  structure,  hardness,  mottled  appearance,  or  some  other  feature 
peculiar  to  them.  The  gold  in  this  material  is  not  evenly  dis- 
tributed; occasionally  a  rich  patch  is  struck,  but  the  bulk  is 
unpayable.  The  whole  deposit  is  a  fac  simile  of  one  occurring  at 
Mandurama,  in  New  South  Wales,  where  extensive  work  lias 
been  done  ;  there,  also,  patches  have  been  found,  but  the  majority 
is  too  poor  to  pay."  (Report  on  the  New  Castray  Gold  Mining 
Go's,  blocks,  1891). 

Information  regarding  the  production  ofgold  in  this  island  b  not 
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ayailable  prior  to  1800  ;  from  this  year  to  the  end  of  1892  the  total 
quantity  obtained  is  estimated  at  271,106  oz.,  valued  at  about 
^2,066,608,  but  large  quantities  are  known  to  have  left  the  colony 
by  prirate  hands  from  the  alluvial  districts  generally,  but  more 
particularly  from  the  western  fields. 

Decennial  Return  Showing  Oold  Produced, 


Year. 

Oz0. 

Value. 

1883 

46,677 
42,339 
41,240 
31,014 
42,609 
39,610 
32,832 
23,451 
39,903 
43,278 

£ 
176,442 
160,404 

1884 

1885 

155,309 

1886 

117,250 
158,533 

1887 

1888 

147,154 

1889 

119,703 

1890 

87,114 

1891 

149,816 

1892 

162,292 

(The  Returns  obtained  from  the  Taamanian  Official  Record,  1882,  and 

the  Mines  Department.) 

102.  GENTHITE    {Nickel  Gymnite,   Hydrated    Silicate    of 

Nickel  and  Magnesia^. 

A  few  small  specimens  of  a  hydrated  Silicate  of  Nickel,  show- 
tbe  clear  characteristic  apple-green  colour,  have  been  obtained  in 
the  workings  of  the  Heazlewood  Silver-lead  Mine.  The^ 
occurred  as  thin  incrustrations,  and  apparently  belong  to  this 
species,  or  at  least  to  an  analogous  form. 

103.  GYPSUM  (Sulphate  of  Lime  or  Selenite). 

Abundant  on  the  Grunter  Hill,  Upper  Mersey  River,  in  veins 
occurring  in  blue  mountain  limestone;  the  radiating  cubical 
masses  are  of  great  size  and  iridescent  appearance  (W.  R.  Bell) ; 
Circular  Pond  Marsh,  near  Grad's  Hill;  in  small  lumps  near 
Launceston  ;  Gipps  Creek,  Ben  Lomond ;  Mt.  Horror ;  Zeehan ; 
at  Trial  Harbour  this  is  often  met  with  forming  radiating  bunches 
attached  to  talc.     ^ 

104.  GLAUBER  SALT  {Sulphate  of  Soda). 

On  the  floor  of  the  caverns,  intermixed  with  Native  Alum  as  a 
powder  of  a  dirty-white  colour. 

Alum  Cliff;  River  Mersey,  near  Chudleigh. 

104a.  GIBBSITE  {TerhydraU  of  Alumina). 
A  white  ihcrusting  mineral  with  an  indistinct  fibrous  structure. 
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It  occurs  in  coralloidal  aggregations  and  niammillary  patches 
implanted  upon  Limonite  and  Psilomelane. 
Central  Dundas  and  other  mine^,  Dundas. 

108.  HYPEB8THENE  (Silicate  of  Magnesia,  Calcium,  and 

Iron). 

On  the  east  side  of  the  Parson's  Hood  Mountain.  This 
mineral  occurs  with  Schiller  Spar  and  Dialage  Rock  ;  occasionally 
it  contains  specks  of  Copper  Pyrites. 

Fairly  abundant  at  the  Heazlewood ;  on  the  Forth  River ; 
Meredith  Range  ;  Dundas. 

106.  HYDROMAGNESITE  (Hydro-carbonate  of  Magnesia). 

An  amorphous  mineral  resulting  from  the  alteration  of  Brucite. 
It  has  not  been  found  in  a  crystallized  condition,  its  usual  mode  of 
occurrence  being  in  the  form  of  chalk-like  crusts.  In  Serpentine 
with  Brucite. 

Heemskirk;  (Ballarat  School  of  Mines,  Museum) ;  of  apparently 
rare  occurrence  in  thin  incrustations,  Heazlewood. 

107.  HORNBLENDE  (Silicate  of  Lime,  Magnesia,  Iron,  ^c). 

Occurs  massive,  forming  a  large  lenticular  rock  mass  at  Mount 
Ramsay.  The  rock  is  fine  to  fairly  coarse  subcrystalline  structure 
of  a  black  colour  with  a  dull  lustre.  It  in  many  respects  resembles 
an  analogous  formation  at  Biggenden,  Qaeensiand ;  there  is  also 
a  strong  resemblance  as  regards  the  associated  minerals,  both  con- 
taining the  metal  Bismuth,  Pyrites  of  various  kinds,  and  Gold. 
In  the  Biggenden  mine  the  metallic  minerals  occur  of  a  more 
oxidised  or  secondary  character  than  at  Mount  Ramsay,  but  both 
have  many  striking  points  of  resemblance  to  each  other.  The 
same  variety  of  rock  is  also  abundant  at  the  Hampshire  Hills,  but 
without  many  of  the  minerals  common  to  the  Queensland  locality 
and  Mount  Ramsay ;  columnar  Hornblende  occurs  at  a  locality 
about  six  miles  east  of  the  Hampshire  Hills  and  west  of  the 
Blythe  River;  it  is  found  in  combination  with  a  large  deposit  of 
Magnetic  Iron  ore.  The  blades  of  this  mineral,  if  they  occurred 
without  cleavage  planes,  could  be  obtained  up  to  nearly  two 
feet  in  length.  The  colour  of  the  mineral  is  a  very  dark  green  to 
almost  black ;  to  the  south-east  of  the  Hampshire  Hills  a  peculiar 
fibrous  brown  variety  occurs.  It  is  found  in  masses  having  much 
the  appearance  and  structure  of  Chrokidolite  from  South  Africa : 
examples  have  been  broken  out  measuring  above  one  foot  in  length. 
At  the  Heazlewood  an  extensive  mass  occurs  which  is  many  feet 
in  thickness  ;  it  occurs  as  aciculated  crystals  which  are  interlaced, 
forming  an  almost  solid  compact  rock  of  a  pale  asparagus-green 
colour.  On  the  western  side  of  the  Heazlewood  River  a  dark  grey 
coloured  form  has  been  found  in  considerable  quantity. 

Abundant  near  the  Madai^  Melb^  mine,  North  Diindaa ;  at  the 
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Upper  Arthur  River  it  forms  a  rock  of  fine  texture  and  intense 
black  colour  ;  at  the  head  of  the  Savage  River  it  occurs  in  large 
qnantit J  as  a  rock  of  medium  texture  and  dark  colouration ;  at 
Dundas  semi-serpentised  Hornblende  occurs  as  ^vell  as  the 
characteristic  form. 

The  crystals  of  Hornblende  are  always  elongated,  whicii  is 
an  important  difference  between  that  mineral  and  its  congener 
Augite. 

108.  HALLOTSITE  {Hydrated  Silicate  of  Alumina). 

Contains  more  Silica  than  Kaolin  and  more  Alumina  than 
Smectite,  but  all  are  very  unsatisfactory  species,  as  they  certainly 
meige  one  with  the  other. 

When  containing  an  admixture  of  iron  oxide  it  varies  to  a 
substance  that  is  known  as  Bole. 

Mount  Claude  ;  Mount  Cameron  ;  Heazlewood ;  Blue  Tier  ; 
of  a  greenish-white  colour  with  brecciated  Ankerite,  Dolomite, 
and  Pyrites,  Dundas ;  with  Galena  and  Siderite,  Dundas  and 
Zeehan. 

109.  HALITE  (Chloride  of  Sodium). 

Occurs  as  a  powdery  incrustation,  usually  very  impure. 
Salt  Pan  Plains. 

110.  HEMATITE  (Peroxide  of  Iron). 

One  of  the  most  abundant  and  diffused  minerals ;  it  occurs  in 
vast  ((uantity  at  many  localities,  more  especially  throughout  the 
northern  portion  of  the  island.  Almost  all  the  many  forms  it 
assumes  have  been  obtained  in  more  or  less  profusion ;  these  may 
be  divided  into  four  principal  groups,  viz  : — 

1.  Specular  Iron — the  crystallized  form. 

"  Hepatic  form  in  well  defined  crystals  in  the  south  end 
of  Flinders  Island,  on  the  beach  in  Basalt,  south- 
west of  Mount  Eliza,"  (Gould,  Pro.  Royal  Society 
Tasmania,  1871).  Forth  River;  Black  Bluff  Mountain; 
Arthur  River,  near  the  Hellyer;  Dial  Range,  with 
manganese  oxide ;  Mount  Lyell;  Ilfi^acombe  ;  Blythe, 
Leven,  Forth,  and  Penguin  Rivers  ;  Meredith  Range  ; 
at  Ilfracombe  a  variety  occurs  which  has  been  termed 
"  Needle  Ore,"  the  crystals  are  often  of  considerable 
size  and  much  intermixed. ' 

2.  Massive,  or  Hed  Hematite. 

Forth  River,  near  its  junction  with  the  Dove ;  it  is 
foliated  and  has  a  highly  brilliant  lustre ;  it  occurs  in  a 
quartz  porphyry  and  covers  a  considerable  area ;  at  the  d 

Blythe  an  euonnous  mass  occurs  in  practically  an  ' 

inexhaustible  quantity  and  very  good  quality ;  on  the 


\ 
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west  bank  of  the  Tamar  extensive  deposits  exist  which 
have  been  economically  worked ;  Circular  Head ; 
Bine  Tier ;  Mount  Heeninkirk ;  King  River  ;  Pieman 
River;  Flinders  Island;  Arthur  River;  Dial  Range 
and  Mount  Lyell ;  many  other  places. 

3.  Micaceous, 

Of  minute  scaly  structure.  Whyte  River,  in  quartz ; 
Mount  Reid;  Macquarie  Harl)our;  Pieman  River; 
Dundas  ;  Mount  Heemskirk ;  Mount  Lyell,  where  it 
is  in  part  highly  auriferous.  At  this  locality  a  variety 
occurs  in  minute  crystals,  forming  a  black  powder 
which  is  reported  to  be  also  auriferous:  assays  have 
been  made  up  to  15  ozs.  of  gold  per  ton  of  material. 

4.  Reddle. — Red  ochre  or  earthy  oxide. 

This  variety  commonly  occurs  with  the  other  forms  from 
which  it  is  disintegrated;  it  is  often  impure  by  admixture 
with  earthy  matter.  Occurs  in  considerable  abundance 
at  many  places  on  the  West  Tamar  and  along  the  north- 
west portion  of  the  island;  Flinders  Island;  Mount 
Lyell,  where  it  is  often  intimately  mixed  with  powdery 
Baryte,  in  which  state  it  has  been  termed  "  Volcanic 
Mud ; "  and  Crocus ;  at  this  locality  it  often  contains 
free  gold. 

It  has  been  stated  ('<  Tasmania  and  its  Mineral  Resources, 
1888"),  that  "early  in  the  century  Lieut.-Govemor  Collins 
forwarded  a  quantity  of  the  ore  to  England,  but  without  practical 
results,  though  Mr.  Commissioner  Bigge  subsequently  stated  in 
his  report  on  the  trade  and  agriculture  of  New  South  Wales  (of 
which  this  colony  was  then  a  dependency),  that  analysis  made  in 
England  passed  it  ^  to  consist  of  pure  protoxide  of  iron,  similar  to 
the  black  ore  of  Sweden,  and  furnishing  a  very  pure  and  malleable 
metal."  Surveyor-General  Evans  states  O'A  Geographical, 
Historical,  and  Topographical  description  of  Van  Diemen's  Land, 
1822 "),  "  Within  a  few  miles  of  Launceston  there  is  a  most 
surprising  abundance  of  iron.  Literally  speaking,  there  are  entire 
mountains  of  the  ore,  which  is  so  remarkably  rich  that  it  has  been 
found  to  yield  seventy  per  cent,  of  pure  metal." 

111.  HUASCOLITE  (Sulphide  of  Lead  and  Zinc). 

Occurs  in  large  to  small  blocks  and  masses  in  the  workings  of 
the  Godkin  Extended  mine,  Whyte  River.  The  ore  occurs  loosely 
imbedded  in  a  friable  granular  sandstone  and  pug,  the  latter 
apparently  resulting  from  the  decomposition  of  primary  sulphide 
minerals.  In  the  loosely  aggregated  rock,  and  more  rarely  in  the 
mineral  itself,  indistinct  fossil  shell  casts  occur,  so  that  it  is 
reasonable  to  infer  that  this  mineral  may  be  a  secondary  deposition 
of  marine  origin,  formed  from  a  sediment  charged  with  mineral 
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matter  derived  from  the  detrition  of  a  lode  which  so  far  has  not 
been  disooyered.  In  the  same  formation  blocks  of  Gralena  and 
*'  slugs  *'  of  Silver  Glance  and  argentiferous  Pyrites  also  occur,  the 
whole  giving  high  assay  returns  of  Silver. 

112.  HALOTRICHITE(^n/ron^/fii«). 

Found  in  fibrous  silky  masses  of  pale  colour. 

West  Coast  (Technological  Museum  Collection,  Melbourne). 

113.  IRON,  METEORIC,  (Irony  Nickel,  4'c). 

A  remarkably  fine  sample  of  this  interesting  substance  weighing 
nearly  3  lbs.  was  obtained  some  years  back  at  the  Blue  Tier, 
north-east  coast ;  it  was  found  in  stanniferous  drifl  by  a  party  of 
miners,  and  so  excited  their  curiosity  that  they  retained  the 
specimen  which  is  now  in  my  collection. 

This  Meteorite  is  coated  with  a  semi-polished  crust  much  darker 
in  colour  than  its  general  outer  surface,  much  of  which  is  apparently 
worn  by  attrition  and  is  then  coloured  by  iron  oxide.  The  sur&oe 
generally  contains  numerous  shallow  cavities  or  pittings,  the 
major  portion  of  which  contain  a  white  dull  substance  snowing 
grains  of  mica — ^this  is  probably  granitic  grit  The  fractured 
surface  discloses  a  very  white  metallic  iron  which  is  finely  granulated 
with  an  indistinct  striated  structure,  exactly  as  if  it  would  clearly 
show  the  Widmannstetten  figures  if  polished.  As  far  as  I  am 
aware  this  is  the  only  instance  of  a  discovery  of  a  meteorite  that 
has  occurred  in  this  island. 

114.  IDOCRASE  (Silicate  of  Calcium  and  Alumna  coloured 

with  Iron, 

Mount  Ramsay.     (J.  Smith.) 

115.  ILVAITE  (Silicate  of  Iron  and  Calcium,  colour  hlach). 
St.  Paul's  Plains.    (Pro.  Royal  Soc.  Tas.,  1853.) 

116.  lODYRITE  (Iodide  of  Silver). 

This  important  and  somewhat  rare  ore  of  Silver  usually  occurs 
of  a  pale  yellow  colour,  and  when  in  crystals  they  are  of  hexagonal 
form.  It  has  been  obtained  in  small  quantity  at  the  Washington 
Hay  Silver  Mine,  Heazlewood.    (C.  F.  Heathcote). 

117.  lOLlTE  (Silicate  of  Alumina,  Ma^nena,  and  Iron), 

Of  a  pale  blue  colour  from  a  vuffh. 

Hampshire  Silver  Mine,  Hampshire  Hills.    (W.  R.  Bell.) 

118.  JAMIESONITE  (Sulphantimonite  of  Lead), 

Occurs  in  somewhat  large  quantity  at  the  Silver  Clifi*  and  the 
old  Waratah  mines  at  Mount  BischofF.  At  this  locality  its 
Qommop  mod^  of  occ^rrence  is  filiform  and  amorphous,  the 
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entangled  6b]*es  often  forming  large  maBses  of  a  dark,  almost 
black  colour.  At  the  Madam  Melba  mine  at  Dundas  it  was 
discovered  forming  a  dense  compact  lode,  the  fractures  of  which 
contained  bands  and  coatings  of  the  mixed  oxides  of  Antimony 
and  Lead.  At  this  locality  it  occasionally  forms  bunches  of  iine 
acicular  crystals  which  are  implanted  upon  brown  spar,  and  *  it  is 
not  uncommonly  intermixed  with  Boulangerite  and  Galena. 

119.  KAOLINITE  {Hydrated  Silicate  of  Alumina). 

The  ordinary  Porcelain  Clay  or  Kaolin,  which,  when  pure, 
contains  no  alkaline  matter  and  should  not  fuse ;  but  the  majority 
of  substances  that  are  locally  termed  **  Kaolin  "  are  to  a  more  or 
less  degree  fusible,  and  therefore  impure.  The  more  alkaline 
matter  contained  in  a  substance  the  more  fusible  it  becomes  ;  when 
this  is  the  case  it  probably  belongs  to  some  other  form  of  clay-like 
mineral. 

In  abundance,  of  good  quality,  Killicrankie  Bay,  Flinders 
Island;  Circular  Head;  Piper  Riyer,  in  extensive  beds;  Mt. 
Claude ;  Middlesex  Plains ;  Mt.  Housetop ;  Mt.  BischofF; 
Derby,  and  places  on  the  north-eastern  tin  field ;  about  one  mile 
south  of  Alford,  Lower  Piper  River. 

120.  KAMMERERITE  (a  Ripidolite,  coloured Redhy  Chrmnic 

Acid). 

Occurs  massive  and  granular  in  Serpentine  with  Magnetite, 
North  Dundas.  (Stitt  and  Callings  worth,  in  Tasmanian 
Exhibition  Collection,  1891 .) 

121.  KERMESITE  (Sulphide  of  Oxide  of  Antimony). 

A.  mineral  supposed  to  be  this  occurs  as  small  red  crystals^ 
Hay^s  P.  A.  Mine,  Castray  River. 

122.  KYANITE  (Anhydrous  Silicate  of  Alumina). 

In  characteristic  prisms  of  a  pale  blue  colour,  under  Mount 
Cameron;  near  the  lliver  Forth  (J.  Smith). 
Clayton  Rivulet  (Gould,  Pro.  Royal  Soc.  Tas.,  1873). 

123.  LIMONITE  (Hydrated  Peroxide  of  Iron). 

In  fibrous  radiating  masses,  Emu  River,  south  of  Hampshire 
(W.  R.  Bell).  At  Dundas  this  mineral  occun  peeudomorphous 
after  Siderite,  and  is  then  known  locally  as  ''  Tomahawk  Iron." 
On  the  banks  of  the  River  Tamar  extinct  Tertiary  forms  of  several 
species  of  fresh-water  shells  belonging  to  the  genus  Unio  occur, 
similarly  changed  to  Limonite.  At  Beaconsfield  crystals  of 
Pyrites  have  been  found  also  altered  to  this  mineral,  and  at 
BischofF  it  forms  a  portion  of  the  "Brown  Face,"  which  was 
apparently  >ori^inal]y  a  huge  mass  of  Pyrites  containing  dia* 
aemioated  Cassiterite, 
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Abundant  at  the  Vale  of  Belvoir  as  a  secondary  formation  in 
concretionary  masses,  oflen  of  peculiar  fonn  and  variously 
coloured ;  plentiful  at  Zeehan  and  Dundas,  often  forming  portion 
of  the  capping  of  argentiferous  lodes  ;  abundant  at  the  Heazle- 
wood ;  Meredith  Range  ;  Savage  River ;  Ilfracombe ;  Beacons- 
field;  BIythe;  Dial  Range;  Mount  Claude;  Middlesex;  Mount 
Housetop ;  Mount  Lyell ;  King  River :  Mount  Ramsay ;  in  fine 
cubes  after  Pyrites,  Savage  River ;  and  many  other  localities. 

Liroonite  is  not  a  good  mineral  species,  as  the  amount  of 
hydration  varies  very  much  and  it  does  not  crystallize.  The 
streak  is  always  yellow^  by  which  it  may  be  known  from  Hematite 
and  Magnetite.  It  often  forms  a  cementing  medium  in  breccias 
and  conglomerates. 

124.  LEPIDOMELANE    (Silicate  of  Irony  Alumina,  and 

Potash), 

A  dark  coloured  variety  of  Mica  occurring  in  Granite  near  the 
contact  of  plutomic  and  sedimentary  rocks. 
Mount  Heemskirk  ;  North-east  Coast. 

125.  LABRADORITE  (Silicate  of  Alumina,    Calcium,  and 

Soda). 

A  variety  of  Felspar ;  it  is  a  well  known  constituent  of  certain 
rocks.  Occurs  in  a  blue  slate  in  detached  crystal  forms.  Arthur 
River  near  its  junction  with  the  Hellyer.     (W.  R.  Bell.) 

126.  LIGNITE  (Brown  Coal). 

A  semi-formed  coal,  retaining  the  texture  of  the  wood  from 
which  it  was  formed.  Bischofi*;  Breadalbane;  Evandale;  Mac- 
quarie  Harbour ;  Launceston ;  Young  Town ;  Pig  Island,  and 
other  places. 

At  Beaconsfield  a  peculiar  variety  is  found,  that  appears  to  be 
close  to  a  form  that  has  lieen  named  Dopplerite.  It  is  an  extremely 
brittle,  intensely  black,  highly  polished,  jet-like  hydro-carbonaceous 
substance,  that  has  been  obtained  from  the  Tasmania  and  other 
gold  mines  at  Beaconsfield.  It  occurs  at  considerable  depth  from 
the  surface  in  the  workings  of  the  mines,  which  are  in  Silurian 
strata  and  apparently  originates  from  infiltrated  water  charged 
with  organic  matter.  A  mineral  with  much  the  same  appearance 
and  nature  has  been  found  in  the  Bischoff  Silver-lead  mine ;  it 
occurred  filling  cleavage  planes  and  in  vughs  in  the  lode  gangue ; 
at  the  Upper  Arthur  River,  about  three  miles  fi^m  Bischoff,  a 
similar  substance  occurs  in  a  hard  siliceous  rock^  again  filling 
cavities. 

127.  LITHOMARGE  (Hydrated  Silicate  of  Alumina). 

A  soft  unctuous  clay-like  substance,  more  or  less  coloured  hj 
Jron  Oa^id^. 
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Near  Conara ;  Piper  River ;  Mount  Claude ;  Flinders  Island ; 
Mount  BischofF.  Abundant  at  Mount  Lvell,  often  containing 
Native  Copper;  Blue  Tier,  near  Beaconsneld ;  oftei|  met  with 
on  the  North-east  tin  fields,  where  it  apparently  results  fix>m  the 
decomposition  of  triclinic  Felspara  of  stanniferous  Granite. 

128.  LEAD,  NATIVE. 

I  received  two  minute  specimens  of  this  rare  native  metal  from 
the  South  Nevada  mine  at  Dundas.  One  of  these  I  carefully 
examined,  with  the  result  that  it  proved  to  be  this  metal. 

129.  LEPIDOLITE  (Lithia  Mica). 

Occurs  in  a  dyke  between  metdmorphic  slate  and  greenstone 
(Diorite).     It  varies  in  thickness  from  ^re  to  eight  inches. 

Mount  Ramsay  and  near  the  Arthur  River  (W.  R.  Bell).  The 
Mica  of  stanniferous  matrices  usually  contains  Lithia.  North-east 
Coast. 

130.  LAUMONTITE    (Hydrated  Silicate  of  Alumina  and 

Calcium), 

A  Zeolite  of  very  decomposable  nature,  that  occurs  in  cavities 
in  a  rock  that  abuts  upon  Oranite.  The  colour  is  flesh-red, 
but  fades  on  exposure.  To  preserve  the  specimens  it  is  absolutely 
necessary  to  coat  the  mineral  with  a  varnish  or  gum  to  exclude 
the  air. 

Hampshire  Hills. 

131.  LEADHILLITE  (Sulphato-carhonate  of  Lead). 

This  mineral  is  characterised  by  its  pearly  lustre  on  the  cleavage 
face,  grey  colour,  and  chemical  reactions. 

At  the'Godkin  mine,  Whyte  River,  it  is  oflen  met  with  in  the 
form  of  amorphous  nodular  masses  without  any  trace  of 
crystallization ;  but  more  rarely  minute  crystals  may  be  obtained 
attached  to  the  larger  lumps.  It  is  found  embedded  in  a  Kaolinic 
substance,  associated  with  earthy  Pyromorphite  and  Cerussite.  It 
also  occurs  at  several  of  the  Dundas  mines,  but  always  indmately 
mixed  with  allied  lead  minerals. 

In  Australia  it  commonly  occurs,  but,  as  here,  in  limited  quantity 
and  usually  in  the  amorphous  form. 

182,  MALACHITE  {Green  Carbonate  of  Copper). 

This  mineral,  which  is  so  abundant  at  several  of  the  mining 
districts  of  Australia,  is  here  comparatively  rare,  and  only  known 
to  occur  in  a  thin  coating  or  incrustation. 

Heazlewood  ;  Cascade ;  Mackintosh  River ;  Badger  Head ; 
Frankford,  &c. 

133.  MELANTERITE  {Iron  Vitriol). 
Poubtless  originates  from  the  decomposition  of  Pyrites  :  it  i^ 
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usually  found  in  old  mine  workings  where  there  is  a  percolation  of 
water. 

In  adit,  level,  BiBchoff;  Silver  Crown  mine,  Zeehan  ;  Blue 
Tier,  near  Beaconsfield. 

134.  MORENOSITE  {Nickel  Vitriol,  or  Sulphate). 

This  vitriol  occurs  as  a  greenish-white  efflorescence  in  mine 
workings.  It  was  obtained  by  Mr.  O.  Tliereau,  F.G.S.  (Report 
on  the  future  Prospects  as  regards  Production  and  Permanency  of 
the  Beaconsfield  and  Salisbury  Mining  Districts,  1883),  in  an 
adit  on  the  property  of  the  Victoria  Gold  Mining  Company,  Blue 
Tier,  near  Beaconsfield.  An  analysis  made  by  Mr.  W.  F.  Ward, 
Government  Analyst  (for,  ctf .),  **  from  selected  portions  of  the 
mineral,"  gave  the  following  return  : — 

Nickel  Oxide 9*15  per  cent. 

Iron  Protoxide   1*08        „ 

Sulphuric  Acid 34*20        „ 

Water    44*80        „ 

At  this  mine,  and  on  the  Blue  Tier  Company's  property  in  the 
vicinity,  tunnels  have  been  driven  for  a  considerable  distance  into 
the  range,  which,  after  passing  through  a  disturbed  formation, 
penetrated  a  large  quantity  of  pyrites  of  various  kinds  that  soon 
decomposed,  forming  a  mass  of  sulphates  much  intermixed  deposited 
upon  the  sides  and  roof  of  the  adits,  giving  off  a  considerable  evolution 
of  heat.  These  sulphates  present  a  considerable  admixture  of 
bases :  both  occasionally  show  an  efflorescent  mass  that  can  be  fairly 
defined,  but  more  often  the  forms  cannot  be  separated,  and  it 
remains  to  be  proved  how  far  they  may  be  homogeneously  combined. 

The  ''  dyke  "  or  lode  appears  to  be  composed  of  Quartz,  Calcite, 
with  Serpentine,  and,  according  to  Mr.  Thureau's  Report,  Felspar, 
intermixed  with  the  slaty  country  rock.  It  is  thickly  charged 
with  Pyrite,  Sphalerite,  Millerite  and  Pyrrhotine — the  first  often 
highly  auriferous. 

Mr.  W.  F.  Ward  (Joe.  cit)  has  made  a  careful  and  instructive 
examination  of  this  interesting  mineral  mass :  he  states  :— 

*'This  mineral  occurs  in  crystalline  masses  of  a  pale  green 
colour,  the  cavities  and  parts  of  the  surface  being  covered  with 
minute  hair-like  crystals ;  the  fracture  is  saccharoidal,  and  of  a 
sea-green  colour.  The  hardness  is  about  2 ;  the  taste  metallic 
astringent ;  powder  white ;  readily  soluble  in  water.  When 
gently  treated  it  melts  in  its  water  of  crystallization,  afterwards 
intermixing  and  leaving  a  buff-coloured  mass  resembling  pumice, 
which  is  infusible  before  the  blowpipe,  giving  off  sulphurous 
acid,  and  turning  brown  on  the  surface  owing  to  the  per-oxidation 
of  the  iron  present. 

The  following  shqws  the  ^ven^ge  pomposition  ;— 
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Per  c«'iit. 

Aluminium  Sulphate    30-OS 

Nickel  Sulphate    11-60 

Magnesium  Sulphate   4'95 

Lime  Sulphate  4  77 

Iron  (Ferrous)  Sulphate 3*67 

Water 44-90 

99*81 

Metallic  Nickel 4-40 

Metallic  Zinc 198 

The  formation  of  the  mineral  is  doubtless  due  to  the  oxidation 
of  Sulphides  of  Nickel,  Zinc,  and  Iron  in  contact  with  rocks 
capable  of  yielding  Alumina  and  Magnesia,  which  would  explain 
the  evolution  of  heat  stated  to  occur  auring  its  production.'* 

135.  MAONESITE  {Carbonate  of  Magnesia). 

Occurs  in  Serpentine,  Parson's  Hood  Mountain  ;  in  Teinn,  Trial 
Harbour ;  Meredith  Range  \  Dundas  ;  Heazlewood. 

136.  MARCASITE  {WhiU  Iron  Pyrites). 

This  species  is  dimorphous  with  ordinary  Pyrite,  but  is  paler  in 
colour.  It  is  apparantly  of  more  modem  origin,  as  it  is  of  common 
occurrence  in  Lignite,  Coal|  and  Clays. 

Often  occurs  in  the  Mersey  and  Don  Coal  Measures,  near  the 
Scamander  River;  Mount  Heemskirk;  Beaoonsfield;  St.  Mary's  ; 
Waterhottse  ;  and  in  small  quantity  in  many  other  localities. 

137.  MAGNETITE  {Magnetic  Iron  Oxide). 

A  remarkably  pure  highly  magnetic  form  occurs  in  large 
quantity  at  the  Hampshire  Hills ;  it  is  somewhat  granular  in 
structure  and  presents  a  beautiful  iridescent  tarnish ;  fairly  abundant 
in  the  vicinity  of  the  Pieman  River  ;  Emu  River  ;  Ilfracombe. 
Abundant  on  the  banks  of  a  small  tributary  of  the  Blyth  River, 
near  Housetop  Mountain ;  Mount  Pelion ;  Dundas ;  and  other 

f  laces.    Magnetite  powders  black,  which  is  verv  characteristic, 
t  is  supposed  that  Hornblende,  upon  decomposition,  often  alters 
to  this  mineral. 

138.  MASSICOT  {YeOow  Lead  Oxide). 

Usually  occurs  aa  a  powdery  coating  on  the  Sulphide  or  oxidised 
Lead  ores ;  it  is  but  rarely  met  with  in  a  massive  condition.  It  is 
oilen  closely  intermixed  with  the  oxides  of  Antimony  and  Iron. 

Obtained  in  comparatively  large  Quantity  with  Oalena,  Cernssite 
and  Anglesite^  Mastrie's  Broken  Hill  and  Comet  mines,  Dundas  ; 
with  Ferro-manganese,  CerussiteandGalenite,  but  raroly  associated 
with  Crocoisite,  Adelaide  Proprietary ;  incrusting  Jamiesonite 
and  Galenite,  usually  intermixed  with  Antimonial  Ochre,  Madam 
Melba,  North  Dundas ;  in  limited  quantity  at  several  of  the 
Heazlewood  and  Zeefaan  Silver*lead  mines. 
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At  Dandas  this  ore  gives  ht^h  assay  retarnsin  Silver,  which  metal 
probably  occurs  as  an  intermixed  Chloride. 

139.  MELACONITE  {Black  Oxide  of  Copper). 

Rarelv  found  in  lai^e  quantity :  its  common  mode  of  occurrence 
is  as  a  thin  coating  upon  other  topper  minerals. 

Star  of  Peace  and  Lone.  Hand  mines,  Cascade.  At  the  latter 
locality  it  was  met  with  disseminated  and  filling  smallpockets  in 
the  granite,  often  occurring  with  Chalcopyrite  and  Cassiterite ; 
Penguin  Copper  mine  with  Pyrites  and  Grey  Sulphide  of  Copper; 
Saxon's  Creek,  near  Frankford,  in  the  clefts  of  lode  quartz  with 
cupriferous  Pyrites. 

140.  MATLOCKITE  {Oxychhride  of  Lead). 

In  tabular  crystals  of  a  greenish-grey  colour,  apparently  rare. 
Associated  with  mixed  Sulphide  and  Carbonate  ores.  Sylvester 
Mine,  Zeehan  TA.  J.  Taylor).  In  small  plates  of  a  honey -yellow 
colour  attachea  to  Galena. 

Montana  S.  M.  Co.,  Zeehan. 

141.  MUSCOVITE  {Potash  Mica). 

Foliated  and  flexible,  from  the  Granite  district  between  St. 
Valentine's  Peak  and  Housetop  Mountain  (Pro.  Royal  Soc.  Tas., 
1851) ;  in  concretionary  masses  and  crystals  which  are  occasionally 
nearly  one  inch  in  length,  Hampshire  Hills ;  common  in  fair  sized 
flakes,  Flinders  Island;  George's  Bay  vicinity;  West  Coast; 
abundant  on  East  Coa^t,  in  some  places  of  a  bright  golden  colour 
in  minute  flakes ;  Gould's  Country.  In  the  majority  of  stanniferous 
rocks,  such  as  the  Granites  and  Greisens,  the  Mica  contains 
strong  traces  of  the  element  Lithia.  This  mineral  is  the  common 
light-coloured  Mica  so  abundant  in  our  Granite  districts,  of  which 
rock  it  is  an  important  constituent. 

142.  MOLYBDENITE  {Sulphide  of  Molybdenum). 

Abundant,  with  Cassiterite  at  the  Lottah  and  other  mines  at 
Blue  Tier ;  Mount  Heemskirk ;  at  a  locality  six  miles  east  of 
Hampshire  and  west  of  the  Blythe  River,  with  Magnetite  and 
Homolende  (W.  R.  Bell) ;  South  Flinders  and  Cape  Barren 
Islands;  as  small  flaky  masses  in  Quartz  at  the  Iris  River, 
near  Middlesex ;  sparingly  in  Felspar  at  the  Western  Bluff; 
Castra,  in  felspathic  porphyry;  in  Garnet  rock,  Upper  Emu 
River ;  in  a  tough  siliceous  rock  with  columnar  Hornblende  at 
Heighwood,  on  the  Upper  Blythd  River ;  Whyte  River,  with 
Gramet  and  Hornblende ;  Schouten  Island. 

143.  MOLYBDINE  {Molybdic  Acid  or  Oxide). 

Obtained  in  small  quantity  as  a  pulverulent  incrustation  of  a 
clear  yellow  colour  and  dull  earthly  appearance  on  a  hard  dark 
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coloured  siliceous  base  at  the  Hamiishire  Silver  mine  (W.  R. 
Bell) ;  on  lode-matter,  mainly  Greisen  and  Quartz  Porphyry; 
as  a  thin  powdery  crust  with  Molybdenite,  at  the  Blue  Tier ;  on 
white  opaque  quartz  at  the  River  Iris  with  the  Sulphide  and 
Cassitente. 

144.  MESOLITE  {HydraUd  Silicate  of  Alumina^  Lime,  and 

Soda). 

A  Zeolite  occurring  as  small  globules  of  a  fibrous  structure. 
Near  railway  bridge,  Hellyer  River. 

145.  MIMETITE  {Phospho^ArseniaU  o)  Lead). 

Occurs  in  minute  bunches  of  crystals  on  the  wall  of  a  lode  at 
the  Hampshire  Silver  mine.  The  groups  ofcrystals  are  composed 
of  aggregations  of  six-sided  prisms,  abruptly  terminated  at  their 
apices,  of  a  highly  polished  dark  brown  colour.  They  are  of 
extreme  rarity,  and  were  only  obtained  in  one  portion  of  the 
lode.    (W.  R.Bell). 

14d.  MIRABILITE— See  Glauber  Salt. 

147.  MARATITE  {Sulphide  of  Zinc  and  Iron). 

This  is  apparently  a  variety  of  Blende,  portion  of  the  Zinc 
being  replaced  by  Iron.  It  is  dark  coloured,  almost  black,  with 
a  sub-metallic  lustre. 

Star  of  Peace  Tin  mine.  Cascade ;  Rex's  Hill,  near  Ben 
Lomond,  Mount  Bischoif. 

148.  MINERAL  PITCH— See  Asphaltum. 

149.  MILOSCHIN  {Chrome  Ochre). 

A  clay-like  pulverulent  or  earthy  mineral  coloured  green  by 
Chromic  Acid. 
Blue  Tier,  near  Beaconsfield  ;  Dundas ;  near  Mount  Claude. 

160.  MENACCANITE  {Titanic  Iron  Oxide). 

This  is  the ''  Black  Jack  "  of  the  East  Coast  tin-miners.  It  is  an 
extremely  abundant  mineral,  its  main  localities  being  the  Blue  Tier ; 
Cascade  ;  Mount  Claude ;  Denison ;  Dundas  ;  Blytbe  River 
(blue-black  to  black);  George's  Bay,  and  other  places.  The 
variety  Nigrine  is  said  to  occur  abundantly  at  Rocky  Point, 
West  Coast;  Franklin  Harbour.  (Ballarat  School  of  Mines 
Museum.) 

161.  MONTRONITE  {Hydrated  SUicate  of  Iron). 

Alwaysof  a  dull  ereenish  colour,  with  an  unctuous  feel  and 
waxy  lustre.  Found  massive,  with  a  conchoidal  fracture.  Occurs 
near  New  Norfolk ;  Hampshire  Hills.  (Melbourne  Technological 
Museum  Collection). 
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152.  MINIUM  {Red  Oxide  of  Lead). 

Occure  as  a  palveralent  coating  on  other  Lead  minerals  and 
lode-Qiatter.  The  colour  is  an  unmistakable  bright  red,  with  a 
feeble  lustre. 

Whyte  River  Silver-lead  mine. 

At  the  Adelaide  Proprietary,  Uundas,  the  Cerussite  crystals 
are  occasionally  pitted  with  a  dull  black  lead  oxide  which  may  be 
this  species  discoloured  with  powdery  Manganese,  or  it  may 
prove  to  be  its  more  rare  congener  the  binoxide  (Plattneriteji. 
The  minute  quantity  noticed  prevents  a  careful  exammation. 

153.  MARMOLITE  {Foliated  Serpentine). 

Our  Serpentines  vary  to  a  considerable  extent  both  in  colour 
and  structure,  and  they  include  the  major  portion  of  the  described 
variations. 

Bonanza  mine,  Dundas  (Montgomery). 

154.  MERCURY,  NATIVE. 

As  minute  globules  distributed  throughout  a  siliceous  slate- 
rock  which  is  coloured  by  organic  matter.  Native  Gold-amalgam 
or  '^  White  Gold"  of  the  prospectors  is  reported  to  occur  with  it, 
but  this  statement  requires  confirmation. 

A  short  distance  north  of  tUe  Linda  River,  near  Mount  Lyell. 
(Alfred  J.  Taylor.) 

155.  MELANOCHROITE  {Chromate  of  Lead). 

This  form  of  Lead  Chromate  mainly  difiers  from  Croooisite  in 
its  darker  colour  and  brick-red  streak. 

Judging  from  the  small  quantity  obtained  it  appears  to  be  of 
rare  occurrence  :  that  exammed  was  found  in  some  specimens  of 
ferro-manganese  gossan  from  the  Adelaide  Proprietary  mine  at 
Dundas.  It  occurred  in  small  amorphous  patches  mixed  with 
lai^er  masses  of  its  congener  and  flakes  of  Galena. 

Hitherto  its  only  recorded  locality  has  been  the  Silver-lead  mines 
of  the  Ural,  Siberia,  so  that  its  detection  here  is  of  interest  to 
mineralogists. 

156.  MILLERITE  {Sulphide  of  Nickel). 

Occurs  in  delicate  capillary  filaments  of  various  shades  of 
yellow,  sometimes  with  an  iridescent  tarnish.  The  pure  mineral 
contains  64^/o  of  metallic  Nickel.  The  occurrence  of  several 
species  of  nickelliferous  minerals  in  the  north-western  portion  of 
the  island  is  of  some  interest,  and  tends  to  the  supposition  that 
this  metal  may  be  discovered  in  payable  quantity  when  a  thorough 
search  is  made  for  it.  It  is  almost  needless  to  say  that  it  is  of 
great  economic  value.  Mr.  G.  Thureau,  F.G.S.  (Report  on  the 
future  Prospects  as  regards  Production  and  Permanency  of  the 
Beaconsfield  and  Sidisbury  Mining  Districts,  1888),  states  that. 
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^'  This  mineral  occurs  in  a  dyke  of  intrusiye  rock,  Quartzose, 
Felspathic,  and  apparently  Porphyritic,  containing  in  the  joints 
Millerite,  which  shows  various  shades  of  yellow,  in  brittle 
capillary  crystals,  with  other  Sulphides  " ;  reported  to  occur  at  the 
Penguin  River  with  Galena  and  other  minerals. 

157.  NICCOLITE  (Arsenical  Nickel). 

This  species  is  of  doubtful  identification.  I  am  informed  that 
it  was  found  in  limited  quantity  with  Galena  and  Pyrites,  at  the 
Penguin  River.  As  the  mines  at  this  locality  have  been  shut 
down  for  some  time  it  is  impossible  to  obtain  an  example  for 
examination.  It  is  probable  that  nickelliferous  Pyrrhotite  has  been 
mistaken  for  this  mineral.  An  assay  made  by  Mr.  Cosmo 
Newberry  in  1870,  of  mixed  Arsenides  and  Sulphides,  gave  a 
return  of  6  per  cent.  Cobalt  and  3  per  cent.  Nickel  (Just, 
«  Tasmaniana,"  1879), 

158.  NATROLITE  {Hydrated  Silicate  of  Alumina  and  Soda, 

variety — Radiolite) . 

A  2Seolite  occurring  as  thin  white  films,  with  radiating  structurei 
in  clefis  of  the  diabase  rock  at  Launceston.  The  identification  is 
doubtful. 

159.  ORTHOCLASE  (Potash  Felspar). 

Exceptionally  beautiful  crystals  of  Felspar  occur  in  the  neighbour- 
of  Kilicrankie  ^ay,  Flinders  Island  (Gould,  Proceedings  Royal 
Society  Tasmania,  1871).  Abundant  in  fine  crystals  wnich  are 
often  three  inches  in  length,  of  a  milky-white  to  yellow-brown 
colour,  which  occur  embedded  and  implanted  in  a  siliceous 
magma  at  the  Great  Republic  mine,  Ben  Lomond ;  plentiful  about 
George's  Bay ;  Mount  Heemskirk,  in  the  porphyry  and  granite 
of  the  locality  ;  massive  and  highly  crystallme,  flesh-red  in  colour, 
on  the  east  bank  of  the  Mersey  River  above  Gad's  Hill ;  in 
dykes,  of  a  white  to  pale  green  colour,  on  the  west  side  of  the 
Mersev,  distant  about  two  miles  above  the  crossing,  in  large  yellow 
crystals,  forming  a  broad  band  in  Granite  rock.  A  dyke  composed 
of  a  solid  compact  subcrystalline  Felsite  rock,  yellowish-brown  in 
colour,  occurs  on  Ben  Lomond,  which  penetrates  and  crosses  the 
Granite  near  the  Great  Republic  mine.  This  mass  is  impregnated 
with  a  considerable  quantity  of  Galena  which  is  irregularly 
dispersed  throughout  the  mass  in  flaky  particles  and  solid  patches. 
The  concentrated  Sulphide  assays  fairly  well  in  Silver,  and  also 
contains  a  small  quantity  of  gold ;  a  variety  occuro  at  Harman's 
Rivulet,  near  the  Parson's  Hood  as  a  band  in  the  Granite  in 
somewhat  angulated  crystals  of  a  dull  white :  it  probably  belongs 
to  the  variety  Albite ;  at  Port  Cygnet  a  white  variety  is  plentiful, 
which  is  found  in  rather  thin  crystals  about  one  inch  in  length. 
They  are  implanted  in  a  grey  magma  in  Porphyrv. 

Felspars  of  less  defined  character  occur  at  several  other  localities. 
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160.  OLIVINE— See  Chrysolite. 

161.  OSMIRIDIUM  (an  Alloy  of  Omium  and  Iridium). 

Found  as  thin,  shining,  tin-white  scales  of  small  size,  with  Gold 
and  Iridium,  in  alluvial  driil.  At  the  Badger  Gold  diggings,  west 
of  the  Savage  River,  which  is  a  tributary  of  the  Pieman,  it  was 
obtained  in  considerable  quantity  of  the  characteristic  form,  but 
occasional  pieces  were  obtained  of  unusually  large  size— one 
example  measuring  about  I  of  an  inch  in  diameter.  At  the 
Castray  River  fine  scaly  pieces  are  often  obtained  with  gold  and 
chromic-iron  sand. 

King  River;  Queen  River;  at  Dundas  it  has  been  obtained 
attached  to  pieces  of  quartz ;  Brown's  Plain  and  other  places 
near  the  Pieman  River. 

This  mineral  as  occurring  in  this  island  and  in  Australia 
invariably  contains  a  small  quantity  of  Platinum  in  alloy. 

162.  OBSIDIAN  (Volcanic  Glass). 

Occurs  in  small  quantity  at  the  Mersey  River ;  stated  to  exist 
in  Gould's  Country  ;  it  has  been  found  in  circular  and  concave 
or  button-like  flakes  of  an  intense  black  colour  in  stanniferous 
drift,  appar^tly  igneous  ejectamenta,  Thomas's  Plains;  as 
massive  lumps  with  Fitchstone  and  Olivine.    Sheffield. 

163.  OLIGOCLASE  (Soda  Felspar). 

This  is  a  much  scarcer  form  of  Felspar  than  Orthoclase.     It  is 
usually  of  pale  tints  and  more  or  less  translucent. 
In  Porpnyry,  Blue  Tier. 

164.  PHARMACOSIDERITE  (Arsenate  of  Iron). 

The  primary  form  of  crystallization  in  this  mineral  is  the  cube, 
by  which  character  it  may  be  separated  from  its  chemical  ally 
Scorodite — which  is  rhombic.  In  colouration  it  ranges  through 
many  shades  of  olive-green  to  brown.  It  is  sectile,  resinous,  and 
is  commonly  found  in  the  amorphous  state  or  earthy. 

Waterhouse. 

165.  PYROMORPHITE  (Chloropkospliate  of  Lead). 

This  mineral  can  be  readily  identified  by  its  crystallization, 
which  is  in  hexagonal  prisms,  usually  aggregated  together  in 
bunches  and  masses.  In  colour  it  shows  gradations  through 
many  shades  of  green,  rarely  brown  to  almost  white. 

At  the  Godkin  mine,  Whyte  River,  it  occurs  in  minute  crystals, 
and  as  large  massive  amorphous  earthy  lumps,  which  are  generally 
mixed  with  a  kaolinic  clay  and  more  rarely  Pyrolusite ;  at  the 
Heazlewood  mine  it  is  found  in  microscopic  crystals,  which  are 
almost  colourless  to  the  normal  green  prisms ;  the  Sylvester  mine 
at  Zeehan  has  produced  the  largest  and  Most  beautiful  masses  of 
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this  mineral ;  the  bunches  of  crystals  are  intricately  interwoven 
and  are  of  a  somewhat  unusually  dark  green  colour;  it  is  often 
more  or  less  associated  with  Cerussite  and  other  lead  minerals ;  it 
also  occurs  in  more  or  less  quantity  in  many  of  our  silver-lead 
mines  at  Zeehan,  Dundas,  and  the  Heazlewood ;  in  small  vein 
with  cupriferous  pyrites  and  galena  in  quartz,  River  Lee  (James 
Smith).  Pyromorphite  is  usually  found  at  some  distance  from 
the  surface  as  the  result  of  the  alteration  of  a  pre-existing  mineral, 
probably  Gralena. 

166.  PICROLITE  (Fibrous  Serpentine). 

A  pale-^een  radiating  variety  of  Serpentine,  often  translucent 
and  asbestiform.     Occurs  with  Bastite  and  Chrysotile  at  Dundas. 

167.  PLUMBOCALCITE  (Carbonate  of  Lead  and  Lime). 

In  physical  appearance  this  species  has  the  ordinary  character- 
istics of  a  dark-coloured  Calcite. 

Several  small  specimens  have  been  obtained  at  the  Bell's 
Reward  mine  at  the  Heazlewood. 

168.  PROUSTITE  ( Sulphide  of  Silver  atul  Arsenic). 

Ruby-silver  is  of  extreme  rarity ;  it  was  found  at  the  Bell's 
Reward  mine  in  the  form  of  very  minute  crystals  of  a  clear 
crimson-red  colour  implanted  on  Calcite,  with  small  crystals  of 
galena  and  red  blende. 

169.  POLYSPHiERITE  (Phospfuite  of  Lead  and  Calcium). 

Occurs  as  minute  rounded  pellets  which  have  an  internally 
radiated  structure  :  colour  usually  brown  with  a  somewhat  greasy 
appearance.  It  is  found  intimately  associated  with  bunches  of 
Pyromorphite  and  Cerussite. 

Sylvester  Silver  mine,  Zeehan.     (Alfred  J.  Taylor.) 

170.  PYROLUSITE  (Oxide  of  Manganese). 

An  abundant  and  widely  distributed  mineral,  commonly  found 
in  botryoidal,  radiating,  or  granular  masses,  rarely  crystallized. 
It  is  black  or  bluish-black  in  colour,  and  is  much  softer  than 
Psilomelane. 

Alluvial  drift  is  often  cemented  into  a  compact  mass  by  Ferro- 
Manganese,  which  is  a  mixture  of  this  mineral  and  Limonite.  Its 
more  important  localities  in  this  island  are: — Penguin  River; 
Heazlewood;  Vale  of  Belvoir;  Mount  Claude;  Zeehan;  Dundas; 
Meredith  Range ;  Pieman  River ;  Fingal  and  the  Dial  Range. 
At  the'Balstrup  Manganese  Hill  mine  at  Zeehan  small  crystals 
occur  intermixed  with  the  more  proftise  radiated  masses  ;  Mount 
Zeehan  in  flattened  bundles  of  acicular  prisms  on  Limonite. 
(Ballajrat  School  of  Mines  Museum.) 
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171.  P8IL0MELANE  (Oxide  of  Manganese). 

Equally  as  abundant  as  the  last  mentioned  and  oflen  associated 
vfith  it.  A  common  mode  of  occurrence  is  of  stalactitic  form  as 
well  as  arborescent  groups  of  dentritic  markings  caused  by  the 
infiltration  of  this  mineral  in  the  crevices  and  fractures  of  rocks. 
It  always  occurs  amorphous,  opaque,  and  of  dark  colouration. 
Common  at  the  Penc^uin  River  ;  Heazlewood  ;  Dundas  ;  Zeehan ; 
Magnet  Range,  and  many  other  localities  in  lesser  quantity. 

172.  PLAGIONITE  {Sulpliantirnonite  of  Lead). 

Occurs  as  indistinct  oblique  tabular  crystallizations,  and  as 
massive  pieces  of  small  size.  The  colour  of  the  samples  obtained 
is  a  dark  lead-grey,  but  it  is  generally  tarnished.  The  identifica- 
tion is  uncertain. 

Heazlewood. 

173.  PRZIBRAMITE  (Sulphide  of  Zinc  and  Cadmium). 

Cadmiferous  blende  occurs  massive  and  in  considerable  quantity 
near  the  Scamander  River  on  the  East  Coast,  at  several  localities  in 
the  Ben  Lomond  district,  and  more  sparingly  at  the  Heazlewood. 

174.  PHOLERITE  (Hydrated  Silicate  of  Alumina  or  fiydro- 

mica). 

A  soft  and  friable  substance,  with  a  submetallic  appearance  and 
scaly  structure. 

Mount  BischofF  (?)  ;  West  Coast  (exact  locality  uncertain). 

175.  PHILLIPSITE  (Hydrated  Silicate  of  Alumina,  Calcium, 

and  Potash). 

Somewhat  abundant  in  vesicular  Basalt  with  other  forms  of 
zeolitic  minerals.  It  invariably  occurs  in  compound  groups  of 
crvstals. 

Near  the  railway  bridge  crossing  the  Hellyer  River. 

176.  PYROPHYLLITE  (Hydrated  Silicate  of  Alumina). 

In  small  radiated  masses,  which  are  sometimes  foliated  ;  it  has 
a  subtransparent  pearly  lustre. 

Near  Oatlands  (granular  and  subciystalline)  ;  Bischoff ;  Table 
Cape. 

177.  PORCELLANITE  (Silicate  of  Alumina). 

A  milk-white  compact  porcelain-like  substance  of  close,  even 
texture,  probably  clay  altered  by  heat. 
Mount  Lyell. 

178.  PIMELITE  (Hydrated  Silicate  of  Alumina,  Nickel  and 

Magnesia). 

Always  of  an  apple-green  colour.     Occurs  rarely  as  small 
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Dodular  masses  in  the  Heazlewood  Silver-lead  mine  with  Siderite, 
which  is  commonly  more  or  less  stained  with  Chrome  and  Nickel 
oxides,  Sphalerite,  Galena,  and  other  minerals. 

179.  PLE0NA8TE  {Black  Spinel). 

The  red  or  other  coloured  Spinels  are  not  known  to  occur  in 
the  island,  but  the  black  variety  is  very  abundant  in  tin-drifl :  it 
occurs  as  waterworn  lumps,  which  are  usually  of  small  size : 
occasionally  the  crystallization  is  fairly  defined. 

Weldborough ;  Blue  Tier  ;  Moorina ;  Branxholm  ;  Denison ; 
Mount  Maurice  ;  Blyth  River ;  Mount  Cameron  ;  Hampshire 
Hills.  This  is  one  of  the  minerals  termed  "  Black- Jack'*  by  the 
miners. 

180.  PITTICITE  (Arsenio-sulphate  of  Iron). 

Several  small  specimens  of  this  rare  mineral  have  been  obtained 
near  the  Scamander  River. 

181.  PITCHSTONE  (a  variety  of  Obsidian). 

This  remarkable  and  interesting  substance  is,  as  a  rule,  of  an 
intensely  black  colour  with  a  shining  vitreous  lustre  and  often 
extremely  vesicular,  the  cavities  being  usually  lined  and  occasionally 
completely  filled  with  pure  white  Calcite  or  a  magma  of  zeolitic 
material.  It  is  but  rarely  that  the  species  of  Zeolite  can  be 
differentiated.  It  was  met  with  in  sinking  a  well  in  the  township 
of  Sheffield. 

Mr.  A.W.  Clarke,  F.G.S.,has  made  a  careful  micro-examination 
of  this  substance.     The  following  is  a  copy  of  his  report  relating 
thereto  ("The  Geology  and  Palaeontology  of  Queensland  ana 
New  Guinea,''  by  R.  L.  Jack,  F.G.S.,  &c.,  and  R.  Etheridge,  jun., 
1892)  :— "  No.  196,  Sheffield  (Tasmania),  R.  L.  Jack's  collection. 
Colour  black,  vitreous.     Glass  with  clear  little  white  crystals. 
This  is  by  far  the  most  beautiful  example  of  Pitchstone  I  have 
yet  seen.     The  crystals  are  olivine,  and  they  are  mostly  preserved 
in  equisitely  regular  forms  in  the  glass :  the  faces  oP  f •001)  are 
wanting.     The  section  being  a  little  thick  and  the  glass  very 
transparent,  together  with  their  high  angle  of  refraction,  enables 
one  to  recognise  in  these  crystals  many  of  the  characteristic  planes 
of  the  typical  olivine  crystal.     In  this  rock  students  of  micro- 
scopical crystallography  have  an  opportunity  of  studying  olivine 
in  a  perfect  crystal  form.     Under  the  J-inch  objective  the  olivines 
are  seen  to  include  glass  with  fixed  glass  bubbles.     The  glassy  base 
carries  nothing  else  but  opaque  dusty  matter  in  spots,  which  is 
probably  a  darker  glass  nucleus   fringed  with  dusty  matter,  in 
whose  neighbourhood  gai^i  bubbles  are  commonly  found.     The 
glass  has  bubbles  at  tolerably  regular  intervals,  and  in  one  or  two 
cases  bubbles  are  strung  out  in  shapes  or  outlines.     The  microlites 
are  very  small,  and  play  no  great  part  in  the  constitution  of  the 
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rock.    They  are  tabular  felspars,  not  unlike  the  New  Guinea 
felspars  in  obsidian,  described  in  the  No.  1  of  the  Rhyolites/' 

182.  PHACOLITE     {Hydrated    Silicate    of    Alumina    and 

Calcium), 

A  variety  of  the  zeolitic  mineral  Chabasite,  which  occurs  in 
modified  crystals  of  lenticular  form.  It  is  abundant  in  basalt 
rocks.  Near  Waratah ;  Hell^'cr  River ;  Lefroy ;  Sheffield ; 
Springfield. 

183.  PENTLANDITE  {Iron-nickel  Pyrites). 

As  small  irregular  patches  of  metallic  lustre,  with  Magnetite, 
Zaratite,  and  Serpentine. 

Heazlewood.     (Montgomery.) 

184.  PYCNITE  (a  variety  of  Topaz  of  cylindrical  form). 
Occurs  scattered  throughout  Quartz-porphyry.     Mt.  BischofF. 

185.  PLATINUM. 

This  has  been  reported  to  occur  at  St.  PanPs  River ;  Pieman 
River  gold-field ;  in  auriferous  drift  as  minute  fiakes,  but 
occasionally  in  the  form  of  small  cubes,  Blue  Tier,  near  Beacons- 
field. 

186.  PLUMB0GUMMITE(J2yrfrflfcf^  Phospliate  of  Lead  and 

Alumina). 

Occurs  in  stalactitic  and  irregular  globular  forms  of  a  pale- 
brown  colour  and  resinous  lustre. 
British  Zeehan  mine,  Zeehan. 

187.  PERICLA8ITE  {Oxide  of  Magnesia). 

River  Don  (James  Smith) ;  as  a  vein  in  Serpentine,  sometimes 
enclosing  lumps  of  that  mineral ;  it  is  white  and  compact.  North 
of  Trial  Harbour^  near  the  Pulpit  Rock. 

188.  PYRITES  {Sulphide  of  Iron). 

This  well  known  mineral  is  generally  diffused  throughout  the 
metalliferous  districts  of  the  island ;  it  occura — primary  or  secondary 
—in  rocks  of  all  geological  ages.  The  auriferous  form  occurs  at 
Beaconsfield,  Lefroy,  and  Mathinna.  Well-formed  crystals  are 
plentiful  at  Beaconsfield  ;  Zeehan ;  Dial  Range,  and  Bischofil 

Massive,  granular,  and  sub-crystalline  formations  of  large  size 
have  been  discovered  at  Mt.  Lyell,  Mt.  Reed,  and  the  Dial  Range  ; 
on  the  Forth  River  between  Mt.  Claude  and  Middlesex  Plains  a 
very  large  band  occurs  between  Mica  Schist  and  metamorphic 
Slate — ^it  is  said  to  be  auriferous ;  occasionally  obtained  decomposed 
to  brown  hematite  at  Dundas  and  Beaconsfield ;  an  extensive 
cupriferous  pyrites  formation  reported  to  be  about  140  feet  in 
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width  has  been  exposed  at  Mt.  Lyell,  which  is  stated  to  average 
4*5  per  cent,  of  metallic  Copper,  3  dwts.  of  Gold,  and  a  small 
amount  of  Silver  per  ton  of  normal  ore.  On  the  surface  this 
mass  is  altered  to  various  forms  of  iron  oxide. 

189.  PYRRHOTITE  (Magnetic  Pyrites). 

Occurs  as  a  large  massive  lode  formation  near  Ge'orge's  Bay ; 
at  Mount  Ramsay  in  amphibole  rock  with  native  Bismuth  and 
other  minerals ;  in  main  adit  at  Mount  Bischoff  the  samples 
weather  to  a  bronze  lustre ;  at  Hampshire  in  amorphous  masses 
which  have  a  decided  red  tinge  and  also  of  a  grey  colour,  dis- 
seminated in  a  hard  metamorphic  rock  ;  Penguin  River,  where  it 
is  highly  nickeliferous ;  Dundas,  said  also  to  carry  Nickel ;  samples 
from  the  Blue  Tier,  near  Beaconsfield,  have  been  found  to  contain 
Nickel,  and  in  the  old  adits  the  mineral  has  decomposed  to  a 
mixed  sulphate  of  that  metal  and  iron  ;  Beaconsiield,  where  it  is 
often  auriferous  ;  Mount  Pelion,  in  large  masses. 

190.  PYROXENE  {Bmlicate  of  various  bases). 

Abundant  at  the  Upper  Emu  River ;  near  the  Whyte  River  it 
occurs  sparingly.  This  species  is  identical  with  Augite,  but  the 
latter  term  is  usually  applied  to  the  dark-coloured  specimens. 

191.  PENNITE  {^Hydro-nichel  Magmsite). 

Occurs  as  a  pale  and  somewhat  duU  incrustation  on  Chromite 
and  Magnetite  with  Zaratite,  from  the  latter  it  difFera  in  containing 
Magnesia  Carbonate.     Heazlewood. 

192.  QUARTZ  {Silica). 

This  abundant  and  widely  difiused  mineral  is  common  both  in 
the  amorphous  and  crystallized  form.  The  crystals  occur  as 
hexagonal  prisms  which  sometimes  have  pyramidal  terminations 
at  both  ends.  It  is  found  in  many  parts  of  the  island,  often  in 
considerable  abundance.  The  crystallized  form  more  especially  is 
met  with  in  profusion  in  the  tin-mining-  districts,  where  examples 
of  large  size,  more  or  less  waterworn,  and  showing  a  wide  range 
of  colouration,  form  one  of  the  main  features  of  the  stanniferous 
drift.  On  Flinders  Island  and  in  the  vicinity  of  Mount  Cameron 
individual  crystals  weighing  many  pounds  are  commonly  ootained ; 
they  are  known  as  '^  rock  crystal,*'  and  are  beautiful  representations 
of  the  species.  In  the  auriferous  districts  the  quartz  is  usually  a 
more  or  less  milky-white  owing  to  enclosed  vesicles,  but  extremely 
fine  bunches  of  clear  colourless  crystals  have  been  obtained  at 
several  localities.  At  the  Heazlewood  Quartz,  often  coloured  green 
with  the  oxides  of  Chrome  and  Nickel,  is  an  abundant  admixture 
in  the  lode  gangue  of  the  Silver-lead  mines,  and  on  the  West  Coast 
crystals  coloured  red  with  Iron  Oxide  have  been  obtained.  At 
^eaconsfield    a    honeycombed    form    occura;    tliis    apparently 


56  MINERALS  OF  TASMANIA. 

originates  from  the  decomponition  of  Pyrites :  masses  of  a  similar 
character  have  heen  found  at  the  Pieman  River  and  other  places. 
At  the  Vale  of  Belvoir  Quartz  occurs  pseudomorphous  afler 
Tremolite  and  silicified  wood,  which  is  of  similar  origin  ;  is  abun- 
dant in  many  places.  At  Ben  Lomond,  in  the  workings  of 
one  of  the  tin  mines,  quartz  has  been  found  pseudomorphous  after 
Felspar ;  the  specimens  have  a  peculiar  mottled  appearance  of 
various  shades  of  brown. 

Endomorphi  in  quartz,  which  is  usually  more  or  less  cloudy 
in  appearance  from  enclosed  substances  : — 
MtitUe. — Moorina  ;  Mount  Cameron. 
Casdterite, — Gould's  Country. 

Tourmaline. — Ben  Lomond;  Moorina;  Mount  Heemskirk. 
Iron  Oxide. — In  capillary  fibres   (known   as  Venus  Hair 

Stone),  Kindred  Road,  near  the  River  Forth. 
Manganite. — In  solid    dentrites    in   semi-opal.   North-east 

Coast. 

Principal  varieties  of  Quartz, 

Roeh'CrystaL — ^Vitreous  form  with  a  glassy  appearance, 
commonly  transparent  and  colourless,  but  occasionally  tinted  with 
yellow  and  brown.  Mount  Cameron ;  Gould^s  Country ; 
Moorina;  Thomases  Plains;  Lefroy ;  Mount  Maurice;  Mount 
Heemskirk ;  Beaconsfield  ;  Dundas ;  Ben  Lomond ;  Flinders 
and  other  islands  in  Bass  Straits,  and  other  localities. 

Cairngorm. — Smoky-brown,  of  various  shades.  Blue  Tier; 
Moorina ;  Mount  Cameron ;  Flinders  Island,  &c. 

FalsB'topaz. — Of  a  clear  pellucid  yellow  colour.  Mount 
Cameron;  Moorina;  Gould's  Cfountry,  &;c. 

Hyalite. — This  variety  has  been  found  in  the  form  of  beautiful 
globular  concretionary  masses  and  incrustations  with  a  pearly 
lustre.    Zeehan ;  Gould's  Country. 

Resinite. — A  form  of  semi-opal  of  dull  brown  colour  and 
resin-like  appearance.     Flinders'  Island. 

Wood'Opal. — Silicified  wood,  usually  of  a  pale  brown  colour- 
ation, with  a  striated  structure. 

In  drift  Derby  ;  Flinders'  Island  ;  Epping  Forest ;  Longford ; 
Launceston  ;  in  concentric  layers,  Franklin  Rivulet ;  East  Arm  of 
Port  Sorell;  near  Latrobe:  Kentish  Plains;  white,  of  a  fine 
silky  texture.  Queen  River,  east  of  Howard's  Plain ;  of  bright 
colouration  and  compact  form.  Little  Forester  River;  Lake 
Sorell ;  Conara  ;  Swansea ;  pseudomorphous  after  stems,  Hobart ; 
(Ballarat  School  of  Mines  Museum). 

Cacholong. — A  milk-white  compact  siliceous  substance  occur- 
ing  as  thin  veins  and  filling  cavities  in  Basalt ;  it  is  opaque  and 
usually  somewhat  dull  in  lustre.     Near  Launceston. 

Phrase. — Amorphous,  usually  of  a  yellowish-brown  waxy 
lustre,  Hampshire  Hills ;  as  brown  to  dark-green  waterworn  pebblesi 
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Lake  Sorell ;  with  Adularia  and  ordinary  Quartz  in  the  Granite 
rock  near  its  junction  with  metamorphic  slate,  Tasman  Rivulet ; 
a  brown  porce la i neons  fomi  is  abundant  at  the  Magnet  Range. 

Aijate, — A  variegated  variety  of  quai*tz,  the  colours  being 
arranged  in  bands,  concentric  layers,  and  cloudy  masses.     River 
Leven;  Cranbrook,  near  Swansea  ;  River  Forth;  Flinders'  Island; 
)  Cornelian  Bay ;  Lake  Sorell ;  Heazlewood,  and  other  places. 

Morion, — Black  Quartz.  Blue  Tier  ;  Flinders'  Island ;  Ben 
Lomond ;  a  mammilated  Black  Quartz  in  a  solid  compact  form  occurs 
on  the  west  branch  of  the  Savage  River,  nearly  opposite  Long 
Plain. 

Momxtone, — A  variety  resembling  flint,  opaque  to  translucent, 
dull  and  glimmering  lustre.  In  colour  from  white  to  the  black 
Lydian  stone.  Lilydale ;  Oyster  Bay ;  Flinders*  Island ;  Cornelian 
Bay;  Mount  Nelson;  Mount  Bisch off;  Pieman  River;  Macquarie 
Harbour  ;  River  Forth,  and  elsewhere. 

Common  Opal. — An  amorphous  hydrated  form  of  a  milk- 
white  to  pale  brown  colour  and  vitreous  lustre. 

Port  Cygnet ;  Lake  Sorell ;  Cornelian  Bay ;  Macquarie 
Harbour;  Supply  Creek;  Mount  Cameron;  Pieman;  Dngam 
Range,  near  the  Montagu  ;  Proctor's  Road,  near  Hobart. 

Menilite, — A  dull  brownish  to  white  translucent  variety  of 
common  Opal,  occurring  in  irregular  reniform  lumps  or  nodules 
which  are  impressed  on  the  surlace  with  angular  depressions.  In 
stanniferous  drift,  Gould's  Country. 

Oeysefite, — A  white  hydrated  form  occurring  in  cellular 
masses  mixed  with  Native  Sulphur.     Mount  BischofF. 

Rose-qoartz. — Of  rare  occurrence,  and  then  not  nearly  so  clear 
as  that  obtained  in  Bavaria  and  other  places.     Local  examples 
are  generally  somewhat  ferruginous  and  cloudy. 
West  Coast :  Beaconsfield  ;  Moorina. 
Amethyst, — Of  a  beautiful  clear  violet  colour.     A  gem-stone 
much  in  use  for  ornamental  work. 

In  large  detached  abraded  crystals  in   stanniferous  drift  at 

Moorina  ;  in   the   Emu    River  about  four  miles  south  of  the 

Hampshire  Hills  ;  also  occurs  at  Mount  Cameron  and  Blue  Tier. 

Chalcedony, — Semi-transparent  with  a  waxy  lustre,  often  in 

*  mammillated  form,  but  never  in  a  crystallized  condition. 

Of   a    greenish  and   brown   colour,   apparently  infiltered  in 

cavities  and  seams  at  Beaconsfield;    in  banded  brown-coloured 

I  masses  at  Flinders'  Island  ;   as  waterworn  pebbles,  Swanport ; 

I  Lake  Sorell;   Tamar   Heads;   Cornelian   Bay;   Lisle;   Mount 

r  Cameron;    Meredith    Range;     Heazlewood ;    Pieman   River; 

Zeehan. 

Cornelian. — Of  a  more  or  less  variegated  fed  colouration, 
I  often  banded  with  white  and  yellow,  and   sometimes  showing 

crystalline  aggregations. 

Fingal ;  Fhnders'  Island ;  Swansea ;  River  Forth  ;  Cornelian 
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Bay  ;  Lake  Sorell ;  Ilfracombe ;  Supply  Creek  ;  Lon^ord,  and 
many  other  localities. 

193.  RETINITE  (?)  (Foml  Resin). 

A  brownish-yellow    hydro-carbonaoeons   aabatance  of  semi- 

Eerlaceous  lustre,  very  brittle,  soft,  and  of  uneven  fracture.  When 
ealed  melts  to  a  <birk  brown  varnish-like  mass,  bums  with  a 
yellow  flame,  during  which  it  gives  off  much  smoke :  it  emits  a 
strong  resinous  aromatic  odour. 

A  sample  of  this  material  was  submitted  to  Professor  Krause, 
of  the  Ballarat  School  of  Mines,  who  stated  thai  it  comes  near  to 
a  fossil  resin  that  has  been  named  Middletoniie,  and  that  he  found 
a  similar  substance  in  Victoria  many  years  ago  occurring  between 
beds  of  coal.  A  partial  analysis  has  been  made  by  Mr.  C.  Burbury, 
who  states  that  *'  it  contains  1*75  ®/o  moisture  at  100^  C,  and  (by 
usual  treatment  of  coal)  98%  of  volatile  Hydrocarbons." 

Occurs  above  and  impregnating  beds  of  lignitic  coal  at 
Macquarie  Harbour. 

A  similar  substance  was  obtained,  also  with  lignite,  in  a  clay- 
slate  rock,  which  contained  many  leaf  impressions,  at  a  depth  of 
about  100  feet  from  the  surface,  at  the  Don  Tin  mine,  Bischoif. 
A  fossil  resin  has  also  been  found  in  numerous  small  frap^ments  in 
the  lignite  near  Evandale  Junction. 

194.  RUTILE  {Binoxide  of  Titanium). 

Abundant,  but  much  rounded,  in  drift,  Brown's  Plains ;  Savage 
River ;  about  the  south-west  base  of  Mount  Lyell ;  in  waterwom 
fragments  and  occasionally  as  well-formed  crystals  with  other 
Titanium  minerals,  Clayton  Rivulet;  in  red-brown  to  black 
capillary  bunches  penetrating  Quartz  crystals,  Moorina. 

195.  RHODOCHROSITE  {Carbonate  of  Manganese). 

This  well-marked  mineral  is  also  known  as  Dialogite :  it  has 
been  obtained  at  the  Austral  Silver-lead  mine,  Zeehan,  in  ferro- 
manganese  gossan,  the  vughs  often  containing  fine  aggregations 
of  the  substance ;  it  also  occurs  massive  in  the  fractures  and  in 
irregular  botryoidal  concretionary  masses,  lining  cavities ;  it  has 
also  been  found  at  the  Maestrie's  Broken  Hill  mine  at  Dundas. 

196.  RETINALITE  {Yellow  Serpentine). 

A  massive  resinous  yellow  variety  of  this  well-known  mineral 
substance.    It  is  usually  translucent. 
Dundas. 

197.  RHODONITE  (Silicate  of  Manganese). 

Information  from  Zeehan  states  that  this  mineral  has  been 
found  there,  but  the  statement  requires  confirmation.  It  usuallv 
occurs  inassivey  opaquci  and  flesh-red  in  colour,  often  coated  b)ack 
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externally  from  exposure.  Some  lieautiful  examples  have  been 
obtained  from  tlie  New  Enji^land  District  of  New  South  Wales. 
(Cox  and  Ratte,  "  Mines  and  Minerals.") 

198.  RANDAN ITE  {Infusorial  Earth). 

Found  in  small  quantity ;  contains  many  fresh-water  forms  of 
Diatomacese. 

Inglewood,  near  Oatlands,  (Burbury). 

199.  STILBITE  {Hydrated  8'dicate  of  Alurnhm  aivd  Calcium). 

In  a  mineral  vein  on  the  west  side  of  the  River  Mersey,  a  few 
miles  above  Gad's  Hill  crossing. 

200.  SILLIMANITE  {Anhydrous  Silicate  of  Alumina). 

Occurs  in  small  compact  massive  lumps  of  a  brown  to  black 
colour  with  perfect  and  brilliant  cleavage.  It  is  translucent  with  a 
vitreous  lustre. 

Bischoff.     (W.  R.  Bell). 

201.  SMITHSONITE  {Silicate  of  Zinc). 

Found  in  small  compact  patches,  yellow-I)rown  colour  and  dull 
lustre. 

Bell's  Reward,  Whyte  River,  and  at  the  Heazlewood  Silver-lead 
mine,  Heazlewood  River. 

202.  SIDERITE  {Carbonate  of  Iron). 

Occurs  of  sul)-crystalline  structure  and  pale  brown  colour,  with 
quartz,  both  of  which  often  contain  gold.  Specimen  Reef  mine, 
Brown's  Plain ;  in  translucent  masses  of  a  vitreous  appearance 
which  rapidly  weathers  brown,  also  abundantly  in  the  opaque  form, 
but  rarely  in  well-formed  crystals,  Mount  Bischofi;  in  veins, 
usually  of  lenticular  form  and  often  containing  Gold,  Brown's 
Plain,  Lucy  River,  Rocky  River,  and  other  places  in  the  vicinity 
of  the  Pieman.  This  mineral  appears  to  be  the  principal 
auriferous  matrix  of  the  locality :  on  the  surface  it  is  usually 
decomposed  to  the  oxide.  Abundant  near  the  River  Forth  in 
compact  masses  ;  at  Port  Sorell  it  is  found  intermixed  with  quartz  ; 
in  great  profusion  at  Zeehan,  Dundas,  and  the  Heazlewood,  where 
it  forms  the  common  lode  gangue  of  the  Silver-lead  mines.  The 
crystals  are  rarely  obtained,  but  at  the  last-mentioned  field  they 
are  occasionally  met  with,  but  very  small  in  size  :  it  is  more  often 
met  with  in  the  lode  cavities  in  semi-lenticular  forms  aggregated 
together.  In  the  Heazlewood  Silver-lead  and  adjacent  mmes  it  is 
commonly  coloured  pale  green  by  the  admixture  of  the  oxides  or 
Nickel  and  Chrome. 

203.  STROMEYERITE  {Sulphide  of  Silver  and  Capper). 

When  pure  this  mineral  contains  about  52«/o  of  metallic  silver  ; 
it  crystallizes  in  the  rhombic  system,  and  is  isoiporphous  with 
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Copper  Glance.  In  colour  it  is  steel-pfrey,  with  a  metallic  lustre 
and  shining  streak.  It  is  soft  and  perfectly  sectile.  It  occurs 
desseminated,  with  Bomite  and  Chalcopyrite,  in  a  quartz  matrix 
at  Mount  Ljell.  Assays  of  the  mixed  material  have  given  returns 
at  the  rate  of  several  thousands  of  ounces  of  Silver  to  the  ton  of 
ore.  It  is  reported  to  occur  on  the  footwall  of  the  extensive 
interbedded  formation  of  cupriferous  pyrites  for  which  the  locality 
is  now  well  known.  The  only  recorded  Australian  locality  for 
this  mineral  is  at  the  A.  B.  H.  Consols  mine  at  Broken  Hill, 
N.8.W.,  where  it  is  reported  to  occur  in  a  matrix  of  Carbonate 
of  Iron  in  a  dyke  of  Amphibole;  it  was  found  in  close  association 
with  Dyscrasite,  Stern bergite,  Pyrargyrite,  and  other  uncommon 
argentiferous  species,  (Smith,  The  Amtralinn  Mining  Standard, 
May  22,  1893). 

204.  SILVER,  NATIVE. 

The  pure  metal  has  been  obtained  as  small  frondose  branching 
patches  in  gossan,  Penguin  Silver  mine  ;  in  clefts  in  lode  material, 
Hampshire  Silver  mine  ;  on  Galena  in  flaky  attached  masses, 
which  are  usually  tarnished,  Owen  Meredith  mine,  Dundas ;  in 
and  on  Calcite  and  Ankerite  with  amorphous  Blende  and  Galena, 
Godkin  mine,  Whyte  River  :  at  this  locality  some  extremely  fine 
specimens  have  been  obtained,  many  showing  beautiful  arborescent 
clusters  of  minute  crystals :  the  crystals  are  often  fairly  well  formed ; 
it  also  occurs  in  somewhat  long  capillary  masses  and  fibrous 
bunches,  filling  small  vughs  and  coating  the  fractures  ;  at  the 
Beirs  Reward  mine  it  has  been  obtained  associated  with  crystals 
of  Calcite,  the  thin  wire-like  sprays  of  Native  Silver  are  sometimes  . 
interwoven  between  the  Calcite  crystals ;  it  has  been  detected  in 
stanniferous  Granite  in  a  dyke  formation  at  the  Blue  Tier,  with 
Chalcopyrite,  Bismuth,  ana  Fluorite  as  accessory  minerals. 

205.  STILPHNOSIDERITE  {Hydrated  Peroxide  of  Iron). 

Occurs  of  a  dark  blackish-brown  colour  with  a  conchoidal 
fracture,  shining  and  brittle.  It  is  generally  found  in  a  stalactitic 
form  or  as  a  varnish-like  coating  on  Limonite  or  Manganese 
minerals — more  particularly  on  Fsilomelane.  Central  Dundas 
mine ;  rarely  Mount  BischofF;  lining  vughs  of  ironstone,  with 
Cuprite,  Mount  Lyell ;  Central  Balstrup  mine,  Zeehan,  coating 
masses  of  Limonite,  which  are  commonlv  of  stalactitic  form. 

206.  STANNITE  {Sulphide  of  Iron,  Copper,  and  Tin). 
Stated  by  Phillips  ("  Ore  Deposits,"  1884,  page  505)  to  occur 

at  BischofF.  The  term  is  usually  applied  to  the  sulphide  ore  as 
above,  but  Bristow  ("  Glossary  of  Mineralogy,"  1861)  defines 
a  sul»tance  under  this  name  as  a  raechanicaf  mixture  of  Quartz 
and  Tin  oxide  ;  if  this  definition  is  accepted  then  such  an  occur- 
lence  exists  not  only  at  Bischoff,  but  also  in  the  Ben  Lomond  and 
other  tin-mining  districts, 
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The  salphide  commonly  known  as  Stannite  (Dana  '^  A  Text- 
book of  Mineralogy,"  1885)  is  almost,  if  not  quite  peculiar  to 
Cornwall,  and  has  not  so  far  been  detected  in  this  island. 

This  mineral  is  reported  to  occur  in  North  Queensland  and  in 
New  England,  New  South  Wales.  ('<  Report  of  the  Second 
Meeting  of  the  Australasian  Association  for  the  Advancement  of 
Science,  1890,"  pages  215  and  260.) 

207.  STERNBERGITE  {Argento-pyrite). 

This  species  occurs  with  Huastolite  and  Galena  in  the  workings 
of  the  Godkin  Extended  mine,  at  Heazlewood.  An  assay  of  a 
&irly  pure  specimen  gave  a  very  high  return  in  Silver. 

208.  SPINEL,  BLACK— See  Plbonaste. 

209.  SCHEELJTE  (Tungstate  of  Calcium). 

At  Moant  Ramsay  this  occurs  in  the  characteristic  mineral- 
bearing  homblendic  rock  of  the  locality.  It  is  found  in  well- 
formea  crystals  of  considerable  size,  often  up  to  one  inch  in  length, 
and  crystalline  bunches.  The  colour  is  usually  pale  yellowish- 
brown,  and  in  good  specimens  the  facets  are  polished  ;  in  tabular 
crystals  which  are  nearly  white.  Upper  Emu  River,  in  Garnet 
rock.    (W.  R.  Bell.) 

210.  SMALTINE  {Arsenical  Cobalt). 

Usually  obtained  in  solid  masses  with  a  cubical  fracture  and  of 
tin-white  colour.  It  is  said  to  occur  in  an  almost  solid  vein  or 
small  lode  at  the  North  Pieman,  also  at  the  Hampshire  Silver 
mine  ;  in  limited  quantity,  Penguin  River ;  Castles  Forbes  Bay 
(Johnston,  '*  Geology  of  Tasmania  ")  ;  Mount  Heemskirk  with 
Cassiterite. 

211.  SAPPHIRE— See  Corundum. 

212.  SPHALERITE  {Zinc  Sulphide  or  Blende). 

This  mineral  is  of  frequent  occurrence,  but  not  in  great 
abundance  at  any  of  its  many  localities.  It  is  often  met  with  in 
comparatively  limited  quantity  in  the  Silver-lead  mines  of  Zeehan, 
Dundas,  the  Heazlewood,  and  at  Ben  Lomond.  At  the  Silver 
Crown  mine  at  Zeehan,  bunches  of  somewhat  large  crystals  occur 
of  a  brown  colour  ;  at  the  Godkin  mine,  Whyte  River,  a  richly 
argentiferous  Blende  occurs  in  amorphous  masses, — it  is  of  a 
mahogany-brown  colour  with  a  dull  lustre.  It  is  found  associated 
with  patches  of  Native  Silver  and  masses  of  Galena  in  a  white 
and  dark-coloured  Calcite,  and  more  rarely  in  Ankerite ;  at  the 
Healzlewood  Silver-lead  and  other  mines  in  the  vicinity,  minute 
but  remarkably  well  formed  crystals  are  very  abundant.  They 
are  of  a  clear  yellow  to  red  colour,  and  are  usually  obtained 
implanted  in  the  fractures  of  Siderite  or  Quartz  with  crystals  of 
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GraleDite;  at  the  Heazlewood  mine  it  aUo  occurs  more  rarely, 
in  beautiful  sbarp-angled  crystals  which  have  a  purple,  green, 
and  red  metallic  lustre ;  abundant  in  a  massive  form  of  a 
black  colour,  east  branch  of  the  Hellyer  River;  with  the 
sulphides  of  Copper  and  Lead  in  an  elvan  of  porphyrv,  opposite 
Gad's  Hill,  Mersey  River,  (W.  R.  Bell),  plentifully  and  thickly 
disseminated  in  a  vein  at  the  Hampshire  Silver  mine,  where  it 
presents  a  peculiar  copper-red  colouration ;  Hunterston,  on  the 
Shannon,  near  Bothwell,  (Pro.  Royal  Soc.  Tas.,  1854) ;  of  a  dark 
brown  to  black  colour  with  Chlorophane  and  various  forms  of 
Pvrites,  Mount  Bischoff ;  scattered  throughout  a  dyke  formation, 
with  Galena  in  Granite  rock,  Meredith  Range  ;  as  minute  crystals 
of  a  pale  green  colour  with  Galena,  Australasian  mine,  Dundas  ; 
in  limited  quantity,  Ben  Lomond  ;  in  a  lode  which  is  mainly 
composed  of  a  mixture  of  this  mineral,  Arsenopyrite,  and  Galena, 
Scamander  River ;  Penguin  River  Silver-lead  mine ;  Mount 
Claude ;  Middlesex,  with  Pyrites  and  Galena ;  often  highly 
auriferous,  but  in  very  small  quantity,  Lefroy  and  Mathinna ;  a 
peculiar  variety  of  phosphorescent  Blende  occurs  at  the  Castray 
Kiver :  it  was  obtained  in  trenching  across  a  decomposed  lode 
formation  as  rounded  lumps,  brown  in  colour,  and  of  small  size 
with  masses  of  Galena  and  Pyrites  as  accessory  minerals.  The 
phosphorescent  character  is  clearly  distinct  when  stnick  or 
scraped  with  a  knife  blade.  It  is  locally  known  as  *'  Electric 
Calamine."  At  Mount  Reed  with  Pyrites  and  Galena  it  is  some- 
what abundant. 

Sphalerite  often  contains  Gold,  Silver,  Cadmium,  and  the  rare 
elements  Thallium,  Iridium,  and  Gallium. 

213.  SCORODITE  {Hydrated  Arsenate  of  Iron). 

Formed  by  the  decomposition  of  Marcasite,  and  usually  found 
where  that  mineral  is  abundant.  It  is  commonly  met  with  at  the 
Scamander  River  and  vicinity ;  Golconda ;  Mount  Bischoff; 
in  the  cavities  of  siliceous  skeleton  rock  as  beautiful  green  crystals 
at  the  Upper  Emu  River  ;  amorphous  in  considerable  quantity  at 
the  AVaterhouse  Gold  field,  at  which  locality  it  has  been  obtained 
in  green-coloured  crystals  in  the  "  Southern  Cross  "  reef;  near 
Mount  Pelion,  in  quantity,  the  masses  occasionally  showing  the 
gradual  transmutation  from  the  original  mineral  Arsenopyrite. 

214.  STEATITE  {Hydrated  Silicate  of  Magnesia). 

Abundant  with  Asbestos  and  Serpentine,  Asbestos  Mountain ; 
Mount  Bischoff;  Heazlewood ;  Beaconsfield ;  River  Forth  ;  near 
Mount  Claude.  **  The  Steatite  contains  a  small  vein  of  Silver, 
which,  by  the  way,  is  not  uncommon  in  this  mineral,  and  is  met 
with  in  most  of  the  primitive  mountains"  (Pro.  Royal  Soc.  Tas., 
1854).  This  note  refera  to  a  specimen  said  to  have  been  obtained 
at  the  Asbestos  Mountain,  but  I  have  failed  to  detect  any  Silver 
in  the  numerous  examples  that  I  have  examined. 
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216.  SCHILLER  SPAR  (a  Hydrated  Silicate  of  Magtmia). 

Ocean  in  many  varieties  on  eastern  side  of  the  Parson's  Hood 
Mountain  ;  Heazlewood ;  Asbestos  Mountain ;  Dundas  ;  Magnet 
Ranee;  Parson's  Hood.  The  minerals  termed  Bronzite  and 
Diallage  are  but  varieties,  and  some  authorities  consider  the  whole 
but  altered  forms  of  Aueite. 

Bronzite  is  an  essential  constituent  in  the  rock  Grabbro  so  plentiful 
at  the  Heazlewood.  It  occurs  of  foliated  structure  and  pale-green 
colour  in  Serpentine,  Dundas.  (Ballarat  School  of  Mines 
Museum.)    This  species  is  also  known  as  Bastite. 

216.  SERICITE  {Hydrated  form  of  Mica). 

Occurs  in  foliations  of  schistose  structure,  colour  greenish  with 
a  silky  lustre.    Dundas. 

217.  STEPHANITE  {Sulphide  of  Antimony  and  SUcer). 

Reported  as  occurring  at  the  Scamander  Silver  mine. 

Scamander  River,  East  Coast ;  at  the  Owen  Meredith  Silver 
mine  it  is  found  intermixed  with  Galena,  the  whole  giving  very 
high  returns  for  Silver. 

218.  SULPHUR. 

Found  in  the  form  of  extremely  minute  crvstak  and  microscopic 
patches  in  Oalena.  Mount  Reid;  British  Zeehan  Silver-lead 
mine,  Zeehan;  obtained  in  some  quantity  as  a  powdery  mass 
composed  of  microscopic  crystals  intermixed  with  a  pulverulent 
form  of  quartz  (Gevserite),  at  Mount  Bischoff.  This  discovery 
is  interesting  from  the  fact  that  it  is  the  first  of  the  substance  in 
appreciable  quantity  that  has  occurred  in  this  island. 

219.  SPHEROSIDERITE  {Carbonate  of  Iron). 

Of  common  occurrence  in  amygdaloidal  Basalt  in  the  form  of 
small  dark  brown  nodules.  Rouse's  Camp  near  Waratah  ;  near 
the  railway  bridge  that  spans  the  Hellyer  River. 

220.  STIBNITE  {Sulphide  of  Antimony). 

Found  in  massive  irregular  bunches  in  a  quartz  reef.  The 
mineral  was  of  the  usual  columnar  structure,  and  of  a  remarkably 
pure  character.  Orlando  Oold  mine,  Lefroy  ;  in  limited  quantity 
south  of  Mount  Claude,  near  the  River  Forth ;  impure  and 
apparently  mer^ne  to  Jamesonite,  Mount  Bischofi*;  ''  Sulphide 
of  Antimony,  yielding  8  to  18  ozs.  of  Silver  to  the  ton,  from 
Mount  Bischoff**  (W.  F.  Ward,  Tasmanian  Official  Record,  1892). 
I  have  not  seen  pure  Stibnitefrom  Mount  Bischoff,  although  several 
antimonial  minerals  are  abundant  there. 

k  221.  SELENITE  {a  variety  of  Gypsum). 

Occurs  in  more  or  less  transparent  lamins.    Obtained  in  small 
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Juantity  at  St.  Mary's,  and  near  Circalar  Pond  Manh  (W.  R. 
lell). 

222.  SERPENTINE  {Hydrated  Silicate  of  Magnesia). 

This  mineral  occurs  as  a  rock  mass  of  considerable  extent.  Its 
normal  colour  is  green  of  many  shades,  but  almost  every  known 
variety  of  the  substance,  both  in  colour  and  in  structure,  has  been 
obtained  in  more  or  less  quantity.  The  mineral  Olivine  is  supposed 
to  be  transmutable  to  Serpentine  under  certain  conditions.  At  the 
Heazlewood  and  vicinity  it  occurs  in  considerable  quantity,  often 
containing  a  perceptible  amount  of  Nickel  oxide,  which  gives  it  a 
bright  apple-sreen  colour,  in  which  case  it  approaches  that  from 
New  Caledonia,  which  is  worked  as  an  ore  of  Nickel.  Along  the 
banks  of  the  Heazlewood  River  and  some  of  the  smaller  streams 
much  of  the  Serpentine  often  contains  large  quantities  of  minute 
intensely  black  crystals  of  Chromic  Iron,  and  more  rarely  large 
amorphous  bunches  of  the  same  mineral.  Brucite,  Schiller-spar, 
and  narrow  bands  of  Chrysolite  also  occur  with  it  as  accessory 
minerals ;  at  Anderson's  Creek  and  neighbourhood  extensive  masses 
of  this  rock  exist,  in  many  places  containing  a  considerable  quantity 
of  asbestiform  Chrysolite  and  Steatite;  north  of  Trial  Harbour  it 
often  contains  long  fibrous  Asbestos,  and  is  connected  with  an 
extensive  bed  of  remarkably  pure  Talc ;  also  occurs  at  Mount 
Ramsay,  Pieman  River,  Mount  Claude,  Clayton  Rivulet,  and  at 
the  Parson's  Hood  Mountain ;  at  Dundas  a  semi-serpentized 
Hornblende  occurs  intermixed  with  Bastite,  and  at  the  same 
locality  a  purple-coloured  form  is  common,  often  containing 
disseminataa  Magnetite  and  Chromite. 

223.  8TR0NTIANITE  {Carbonate  of  Strontia). 

Found  in  small  veins  and  pockets,  usuaUy  of  a  white  satiny 
appearance,  at  the  Hampshire  Silver  mine  (W.  R.  Bell).  This 
species  is  not  known  to  occur  at  any  other  locality  in  the  island. 
It  was  obtained  irregularly  mixed  up  with  lode-matter,  with 
Fluor-spar,  Apatite,  and  several  minerals  that  are  like  it,  almost 
peculiar  to  tnis  interesting  locality.  ^'Mr.  Gould  recognised 
Strontium  associated  with  neavy-smir  in  some  minerals  that  I 
discovered  at  the  Forth  River."— (James  Smith). 

224.  SEPTARIA  {Mixed  amorphous  Carbonates  of  Lime  and 

Iron  with  more  or  less  Silica). 

Rounded  and  occasionally  flattened  concretionary  nodules, 
which  are  sometimes  of  considerable  size — up  to  two  feet  in  len^ 
— of  a  dirty  white  to  brown  colour.  They  have  almost  invariably 
a  strong  radiated  structure. 

Hampshire  Hills  (W.  R.  Bell). 

226.  TASMANITE. 
A  grey  earthy  to  arenaceous  shale  more  or  less  impregnated 
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with  circular,  punctate,  brown  microscopic  fossil  spore  cases  of  a 
highly  resinous  nature,  which  have  been  named  Tasmanites 
punetattu  (Newton). 

The  spores  yield  an  oily  product  in  considerably  quantity,  but 
of  poor  illuminatory  power.  As  much  us  100  gallons  of  oil  has 
been  obtained  by  distillation  per  ton  of  shale.  In  beds  of  con- 
siderable extent  on  the  banks  of  the  Mersey  River. 

The  American  black  paraffin  shale  has  heen  found  to  be  ex- 
tremely rich  in  spore-cases  of  a  similar  structure  and  character  to 
those  so  abundant  in  Tasmanite.  The  origin  of  the  shale  is  sup- 
posed by  some  authorities  to  have  been  the  accumulation  of  the 
shell  spores  of  a  species  of  Marine  AIg(P,  similar  to  that  now 
existing  in  the  Sargossa  Sea. 

Dana  states  ("  A  Text-book  of  Mineralogy  ")  that  this  hydro-car- 
bonaceous substance  is  '' remarkable  in  containing  sulphur, 
replacing  part  of  the  oxygen." 

An  analysis  by  Professor  Penny  (Pro.  Royal  Soc,  Tas.,  1855) 
gave  the  following  results  : — 

Volatile  matters    20*41 

p^,^  ^  Fixed  carbon    5*50 

^^'^^Msh 71-20 

Sulphur -73 

Water 2-16 

226.  TOURMALINE  (a  compound  Silicate  of  Alumina  and 

several  oilier  dements). 

Crystallizes  in  the  hexagonal  system ;  the  crystals  when  free  are 
generally  terminated  differently  at  the  opposite  ends.  Common 
in  columnar  forms,  which  are  oflen  radiating  or  divergent. 
Exhibits  many  varieties  of  colouration  ;  in  this  island  it  is  known 
to  occur  black,  brown,  and  green. 

Black  Tourmaline  or  Schorl, — Occurs  commonly  in  almost 
all  our  stanniferous  granites  ;  when  in  prisms  it  generallv  presents 
a  more  or  less  triangular  section,  the  sides  being  strongly  striated 
lengthways.  It  is  often  aggregated  together  in  radiating  masses, 
which  are  occasionally  of  considerable  size. 

Occurs  abundantly  in  drift  at  Moorina,  the  individual  prisms 
sometimes  measiiring  over  two  and  a  half  inches  in  diameter. 
Flinders  Island,  of  large  size,  penetrating  the  granite  rock  and  free 
waterwom  lumps  in  the  drift,  with  topaz  and  large  quartz  crystals  ; 
Mount  HeemsKirk,  in  the  granite  in  massive  and  aggre^ted 
bunches ;  Ben  Lomond,  in  considerable  quantity,  often  contaming 
Cassiterite  in  the  interstices  and  closely  associated  ;  Branxholm, 
in  the  granite  and  as  somewhat  small  crystals  free  in  the  drift ;  Blue 
Tier  ;  Granite  Tor ;  Mount  Housetop  ;  Mount  Cameron,  in  fine 
highly  polished  prisms;  Upper  Blythe  River,  in  short  stout 
prisms,  which  are  intensely  black  ;  Clarke's  Island  ;  Pieman 
lliyer;  Meredith  Range,  often  imbedded  iand  penetrating  Quartz  ; 
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Cascade  in  abundance,  commonly  in  radiating  bunches,  which  are 
occasionally  intermixed  with  Pyrites  and  Cassiterite;  Mount 
Ramsay,  in  the  stanniferous  granite  abutting  on  to  Amphibole 
rock. 

Green  TourmaUne* — This  is  a  peculiar  and  local  form 
characteristic  of  Mount  Bischoff,  where  it  practically  often  con- 
stitutes a  rock  mass  which  has  erroneously  been  termed  Chlorite. 
The  prisms  are,  as  a  rule,  thin,  rather  dull  in  lustre,  and  of  various 
shades  of  pale-green  in  colour.  The  crystals  rarely  exceed  one 
inch  in  length,  being  commonly  quite  minute;  they  some- 
times form  small  tufted  masses,  composed  of  fine  acicular  prisms, 
in  cavities  of  the  rock,  but  more  often  they  are  aggregated  and 
intimately  interwoven  together,  forming  bunches  of  consider- 
able proportions.  The  more  commonly  distributed  black  schorl 
has  not  been  found  at  Mount  BischofF. 

Dronm  Totirmaline, — Obtained  in  small  radiating  prisms  in 
a  quartz  matrix  st  Mount  Ramsav  ;  at  Glenora  ;  near  the  gap  at 
Mount  Heemskirk,  in  some  abundance,  of  a  rather  dull  hair-brown 
colour. 

Regarding  the  formation  of  Tourmaline  in  nature,  the  following 
remarks  by  Mr.  A.  W.  Clarke,  F.G.S.,  will  be  of  considerable 
scientific  interest,  more  especially  as  this  learned  gentleman^s 
observations  are  based  upon  a  studied  microscopical  examination 
(Jack  and  Etheridge,  jun.,  "The  Geology  and  Plaeontology  of 
Queensland  and  New  Guinea,"  1892) : — "  The  interesting  question 
arises,  which  of  the  two  minerals  " — referring  to  this  mineral  and 
quartz — "is  the  first  bom.  Rosenbusch  says  ('Microscopical 
Physiography,'  p.  184)  that  *  Tourmaline  is  not  directly  secreted 
out  of  the  eruptive  magma  in  eruptive  rocks,  but  resulted  from 
the  action  of  fumaroles  carrying  Fluorine  and  Boron  on  the 
eruptive  rock,  especially  in  its  Felspar  and  Mica.'  Teall  also 
alludes  to  the  action  of  fumaroles  in  the  genesis  of  Tourmaline. 
This  would  rather  support  the  pre-existence  of  Quartz ;  on  the 
other  hand,  the  uniform  orientation  of  the  Quartz  between  and 
alongside  of  the  broken  prisms  would  lead  one  to  think  that  the 
reverse  was  the  case.  Could  it  be  that  the  Tourmaline  crystallized 
out  in  the  Quartz  by  the  action  of  fumaroles,  as  above,  while  the 
Quartz  was  viscous  and  under  pressure,  and  that  earth-stresses  and 
dynamic  metamorphism  followed,  separating  the  prisms,  after 
which  the  Quartz  proceeded  to  crystallize?  " 

227.  TREMOLITE  (a  pale-coloured  variety  of  Hornblende). 

A  variety  of  a  pale  green  to  white  colour,  generally  radiating 
in  structure ;  is  common  at  Wombat  Hill,  about  three  miles  from 
Mount  BischofiT;  radiating  in  bunches,  and  also  massive,  white,  and 
shining ;  in  profusion  at  a  locality  about  three  miles  west-north- 
west of  Mount  Horror;  at  Heazlewood  in  vughs  in  the  country 
fock;  at  the  Vale  of  Belvoir  it  occurs  pseudomorphed  to  Quartz, 
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in  columnar  blades  often  a  foot  in  length :  it  is  usually  white  and 
glassy ;  two  miles  east  of  the  Parson^s  Hood  Mountain,  of  a 
grey  colour,  compact  in  structure,  and  a  somewhat  dull  sur&ce  ; 
in  the  vicinity  of  Mount  Pelion,  in  masses  that  are  very  pale  in 
colour,  almost  white. 

228.  TETRAHEDRITE  (Fahlerz,  Sulphide  of  C^ypper,  Anti- 
mony ^  ^c. 

This  mineral  is  looked  upon  as  a  most  important  ore  of  Silver, 
not  only  because  it  is  commonly  rich  in  the  desired  metal,  but  also 
from  the  thoroughly  established  fact  that  it  usually  exists  to  great 
depth,  so  that  its  occurrence  may,  as  a  rule,  be  looked  upon  as 
predicting  permanency  in  the  metalliferous  ore  body  in  which  it 
has  been  detected.  It  has  long  been  the  mainstay  of  the  great 
mines  of  Saxony,  where  it  has  been  worked  for  considerably  over 
a  century.  It  often  contains  a  considerable  admixture  of  other 
metals,  such  as  Zinc,  Iron,  Lead,  or  even  Mercury  may  be  present, 
and  still  more  rarely.  Cobalt  or  Bismuth.  It  has  been  discovered 
massive  and  richly  argentiferous  at  Dundas  as  a  lode  formation 
which  is  reported  to  be  of  considerable  size.  A  qualitative 
analvsis  of  this  mineral  shows  it  to  be  a  remarkably  pure  form  of 
Fahferz :  it  is  practically  a  Sulphide  of  Copper,  Antimony,  and 
Silver,  the  latter  metal  often  givmg  assay  returns  of  over  250  ozs. 
per  ton  of  mineral.  In  this  mine  it  is  found  associated  with 
Chalcopyrite.  Occurs  in  limited  quantity  with  Galena  and  various 
forms  of  Pyrites,  Penguin  Silver  mine ;  found  in  the  form  of 
scattered  blebs  and  narrow  compact  seams  in  a  silicious  matrix, 
with  Sphleraite,  Jamiesonite,  Galena,  and  other  minerals.  Hay's 
Prospecting  Association,  Castray  River ;  it  has  also  been  reported 
to  occur  in  several  of  the  mines  at  Zeehan  and  Dundas ;  at  Mount 
Lyell  it  is  reported  to  occur  in  dose  association  with  cupriferous 
Pyrites ;  assays  from  this  locality  have  given  a  return  of  above 
2400  ozs.  of  Silver  and  1  oz.  of  Gold  per  ton.  The  ore  apparently 
occurs  as  amorphous  lumps  intermixed  with  the  paler-coloured 
Pyrites.  The  manager  of  the  Fahl  Ore  Silver  Mining  Company 
(Dundas)  reports  that '' A  sample  of  1  cwt.  of  ore  from  this  mine 
which  was  for  warded  to  Germany  has  given  the  following  returns  : — 
Copper,  26  per  cent.;  Antimony,  15*45  per  cent.;  Arsenic,  1*5 
per  cent. ;  and  Silver,  0*75  per  cent,  (equal  to  245  ozs.  per  ton)." 
ferriferous  Tetrahedrite  in  decomposed  Hornblende  rock,  Dundas. 
(Ballarat  School  of  Mines  Museum). 

229.  THOMSONITE   {HydraUd    SiUcate   of  Alumina    and 

Calcium). 

A  zeolitic  mineral  occurring  in  Basalt  rock,  Sheffield  ;  in  small 
h  vughs,  but  the  identification  is  somewhat  doubtful,  as  the  samples 

are  small  and  indistinct,  occurring  in  clusters  of  microscopic 
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crystals  which  are  of  a  yellow  colour,  coating  the  clefts  of  lode 
material.     Hampshire  Silver  mine,  Hampshire  Hills. 

23©.  TALC  {Hydrated  Silicate  of  Magnesia). 

A  beautiful  snow-white  form  occurs  in  the  Arthur  River  near 
its  junction  with  the  Hellyer ;  on  the  west  branch  of  the  Clavton 
Rivulet  this  mineral  occurs  as  a  vein  of  a  yellowish-white  colour, 
and  is  about  two  feet  in  width  ;  about  one  mile  north  of  Remine, 
on  the  coast,  a  beautiful  semi-transparent  form  exists  in  considerable 
abundance ;  it  abuts  upon  the  Serpentine  outcrop ;  it  varies  in 
colour  from  translucent  white  to  a  clear  pale  green ;  a  large  formation 
occurs  on  the  Meredith  Range,  near  the  Castray  River :  it  is 
massive,  compact  in  structure,  and  very  pure  ;  the  prevailing  colour 
is  a  beautiful  pale  sea-green,  shining,  and  extremely  unctuous ;  of 
sub-crystalline  structure  in  large  masses,  Magnet  Range ;  in 
radiating  masses  with  Cassiterite,  North  Valley,  as  well  as  impure 
and  massive  at  other  places  at  or  near  Mount  Bischoif ;  Asbestos 
Mountain,  near  Beaconsfield  ;  near  the  Parson's  Hood  Mountain ; 
Ben  Lomond ;  Blue  Tier. 

231.  TOPAZ  (a  Fluo-silicate  of  Alumina). 

When  waterwom  this  mineral  has  much  the  appearance  of  the 
more  common  mineral  Quartz^  from  which  it  may  be  known  by  its 
greater  hardness  and  rhombic  crystallization. 

It  occurs  in  this  island  in  pale  shades  of  green  and  blue  to  colourless 
—the  yellow,  Saxon,  and  the  Brazilian  mrms  are  unknown.  It  is 
obtained  at  several  localities  in  profusion,  of  the  "finest  water, and 
of  a  brilliancy  scarcely  inferior  to  that  of  the  Diamond'*  (Bristow, 
"Glossary  of  Mineralogy,"  1861,  p.  383). 

This  beautifully  brilliant  gemstone  is  unfortunately  out  of 
fashion  for  the  jeweller's  art,  although  fifty  years  ago  it  was  much 
in  vogue.  It  is  found  of  all  sizes ;  specimens  have  been  obtained 
measuring  nearly  eight  inches  in  length  and  of  perfect  transparency. 
At  Killicrankie  Bay,  on  the  west  side  of  Flinders'  Island,  it  occurs 
in  great  profusion  both  as  waterworn  pebbles  and  more  rarely  in 
fine  well-defined  crystal  forms  in  alluvial  drift  resulting  from  the 
detritus  of  the  Granite :  rock :  several  other  minerals  are  common 
with  it,  including  Quartz,  Zircon,  and  Tourmaline.  The  Topaz  is 
but  rarely  obtained  in  «t7i<, — it  usually  occurs  in  vughsin  the  Granite 
associated  with  crystals  of  Felspar  and  Quartz.  Gould  states 
(Pro.  Royal  Soc.  Tas.,  1871,  p.  60),  that  they  originate  from 
bands  varying  in  width  from  one  to  several  feet,  composed  of  the 
ordinary  ternary  Granite  minerals  highly  magnified,  the  size  of 
the  individual  minerals  being  ''  enormously  increased  so  that  the 
blocks  of  Felspar,  Quartz,  and  even  mica,  occur  up  to  several  feet 
in  dimension.  These  appear  to  be  the  scene  of  the  most  abundant 
source  of  the  Topazes,  which  have  crystallized  out  into  natural 
cavities  from  whence  they  have  been  delivered  by  erosion."    At 
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Mount  Cameron  they  are  abundant,  although  generally  much 
worn  f  in  the  stanniferous  drift  laige  examples  have  been  frequently 
met  with.  They  occur  more  or  less  abundantly  all  through  the 
north-eastern  Tin-producing  districts,  Thomas's  Plains,  Moorina, 
and  the  Weld  River  being  noted  localities.  The  Topaz  rarely,  if  ever, 
occurs  on  the  West  or  North-western  portion  of  the  island,  the  only 
form  of  this  substance,  so  far  discovered,  being  the  Topaz-porphyry 
of  Mount  Bischoff,  which  was  first  recognised  and  minutely 
described  by  the  late  Professor  von  Groddeck,  of  the  celebrated 
School  of  Mines  at  Clausthal  (Pro.  Royal  Soc.  Tas.,  1885),  and 
the  cylindrical  variety  Pycnite,  which  occurs  disseminated  in  the 
more  abundant  Quartz-porphyry  of  the  same  locality. 

The  Topaz-porphyry  of  Bischoff  is  usually  more  or  less 
stanniferous,  and  is  comparatively  scarce — the  ordinary  rock  being 
a  Quartz-porphyr}%  which  in  general  characteristics  is  allied  to  a 
form  known  as  £urite :  it  is  granular  to  crystallized  in  structure, 
the  combined  Topaz  being  pseudomorphous  after  Quartz;  the 
crystals  are  usually  very  minute,  and  strongly  retain  the  well-known 
hexagonal  form  of  the  parent  mineral,  but  with  a  milky  and  less 
lustrous  appearance.  The  only  other  recorded  locality  for  this 
peculiar  and  interesting  form  of  Topaz-rock  is  the  Tin  min^s  of 
the  Schneckenstein  of  Saxony.  This  restricted  distribution, 
structure,  and  chemical  composition,  render  it  of  extreme  interest 
to  the  mineralogist. 

I  am  informed  that  snuill  specimens  of  Topaz  have  been  sparsely 
found  in  alluvial  drift  in  the  vicinity  of  Mount  Claude,  but  the 
identification  is  open  to  doubt. 

232.  VIVIANITE  {Phosphate  of  Iron). 

In  groups  of  crystals  which  are  occasionally  nearly  half  an  inch 
length,  from  cleavage  planes  in  rock,  adit  Mount  Bischofi ;  in 
blue  and  green  amorpnous  clay-like  mass,  Waratah^  River ;  in 
crystallized  bunches,  No.  1  North  Pioneer  reef,  at  Waterhouse; 
as  a  soft  clay  more  or  less  impregnated  with  the  phosphate,  Supply 
Creek  ;  of  a  dark  blue  colour  in  fibrous  radiatmg  bunches  with 

franular  Quartz,  Lucy  Creek,  Pieman  River;  in  large  (]uantity 
isseminated  in  decomposing  argillaceous  shale,  North  Bischoff. 

233.  VALENTINITE  (?)  (Oxide  of  Antimony). 

As  flmall  white  crystals  in  lode-matter.  Hay's  Prospecting 
Association  mine,  Castray  River. 

234.  VAUQUELINITE  (Chromate  of  Lead  and  Copper). 

This  is  a  rare  mineral,  which  hitherto  has  been  considered 
peculiar  to  the  Silver-lead  mining  districts  of  Siberia.  The 
substance  as  occurring  here  has  a  peculiar  and  unusual  siskin-green 
colour,  and  is  found  in  an  amorphous,  somewhat  mammillated  mass 
of  a  dull  appearance.    Before  the  blowpipe  and  in  Nitric  Acid  it 
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gives  all  the  characteristic  results.  It  has  been  obtained  in 
moderate  quantity,  with  Galena  and  Arsenical  Pyrites,  near 
George's  Boy  ;  in  minute  particles  with  Crocoisite,  Adelaide 
Proprietary  Silver  mine,  Dundas.  This  mineral  has  not  been 
observed  on  the  mainland  of  Australia. 

235.  VANADINITE  (Vanadiate  of  Lead). 

Obtained  in  extremely  limited  quantity  as  small  implanted 
globules  and  thin  incrustations  on  Siderite,  with  minute  crystals  of 
Ghilenite  and  Sphalerite ;  it  is  of  a  reddish-yellow  colour  normally, 
but  weathers  yellow  and  again  fading  to  a  dirty  brown.  So  far  it 
has  only  been  detected  at  the  BelPs  Reward  Silver  mine, 
Heazlewood. 

236.  WOLL ASTON  ITE  (Silicate  of  Calcium). 

A  massive  white  mineral  generally  obtained  in  lamellar  masses. 
Mr.  W.  R.  Bell,  in  Utteris,  states  that  ''the  tabular  spar  at 
Highwood,  south  from  the  Hampshire  Hills,  merges  gradually 
into  a  crystalline  rock  much  resembling  a  variety  of  Diallage, 
which  is  brown  in  colour.'* 

237.  WOLFRAMINE   {Hydrated  jfure  or   earthy    Tungstic 

Acid). 

Occurs  as  pulverulent,  earthy,  and  more  rarely  semi -crystallized 
patches  and  bands  of  a  more  or  less  intense  yellow  colour.  It  is 
commonly  adherent  to  and  coating  Wolframite,  from  the  decom- 
position of  which  it  is  derived.     Oen  Lomond. 

238.  WAVELLITE  {Phosphate  of  Alumina). 

This  is  invariably  in  all  known  localities  a  rare  and  local 
mineral.  It  has  been  discovered  in  a  rock  cutting  in  a  greyish- 
green  clay -slate.  The  mineral  occurred  in  the  cleavage  planes  of 
the  rock  in  the  form  of  flaky,  radiating  discs,  of  a  white  and 
glistening  appearance,  which  are  usually  under  a  qiiarter  of  an 
inch  in  diameter.  Australasian  Slate  quarry,  Back  Creek ;  on  the 
Forth  River,  south  of  the  Van  Diemen's  Land  Company's  track, 
in  1864,  associated  with  Galena  and  Blende  (James  Smith)  ;  at 
Mount  Ramsay,  as  white  circular  patches  with  a  strongly  radiating 
structure  implanted  upon  Hornblende ;  of  small  size  in  altered 
slate  at  Mount  Bischoff.    (W.  R.  Bell). 

239.  WOLFRAMITE  {Tungstate  of  Iron). 

Usually  occurs  in  a  massive  form  or  in  radiating  blades  penetra- 
ting and  intermixed  in  a  Quartz  gangue.  It  varies  little  in  colour, 
being  almost  invariably  of  a  dark  brownish-black,  with  a  sub- 
metallic  lustre.  Recently  this  mineral  has  become  of  considerable 
commercial  importance  for  the  production  of  Tungstic  Acid, 
which  is  principally  used  to  give  greater  hardness  to  steel  and 
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aluminiuin.  It  ia  found  associated  with  Cnssiterite  in  lodes 
occurring  in  Granitic  rocks.  Ben  Lomond  ;  Etliel  mine,  Blue 
Tier ;  North  Pieman  River,  near  the  coast ;  Gould's  Country  ; 
Black  Bluff  Mountain  ;  Mount  Thomas,  near  Mount  CIntide ; 
Castra,  Upper  Leven. 

Wolfram  may  be  known  from  Cassiterite  by  its  perfect  cleavapje, 
which  is  a  constant  character-;  the  latter  mineral  has  always  a 
granular  structure. 

240.  WAD  (an  impure  mixture  of  tfi£  Oxides  of  Iron,  Manffanese, 

and  other  elements), 

A  common  associate  of  other  ores  of  Manganese,  usually 
occurring  in  botryoidal  masses  and  bunches.  Godkin  and  Heazle- 
wood  Silver-lead  mines,  Heuzlewood ;  often  met  with  at  Dundas 
and  Zeehan. 

This  is  not  a  species,  hut  simply  a  mixture  of  decomposed 
minerals  ;  when  it  contains  a  few  per-centum  of  Cobalt  oxide  it  is 
termed  Asbolite. 

241.  YTTROCERITE  {Hydrojluoride  of  Calcium,  Yttria,  and 

Cerium). 

An  extremely  rare  mineral,  occurring  in  amorphous  masses, 
which  usually  have  a  sub-crystalline  to  earthy  structure.  Its 
only  known  locality  in  this  island  is  Mount  Ramsay,  where,  Mr. 
W.  R.  Bell  informs  me,  it  forms  reddish-brown  irregular  Hakes 
and  patches  of  small  size  in  the  Hornblende  rock  of  the  locality. 

242.  Zil^ClTE  {Oxide  of  Zinc), 

Found  as  minute  crystals  and  as  small  patches  on  Siderite  and 
Quartz,  which  are  usually  aggregated  in  clusters.  The  colour  is  a 
bright  clear  red.     Heazlewood. 

243.  ZARATITE  (Carbonate  oj  Nickel). 

This  is  usually  termed  *'  Emerald  Nickel "  from  its  beautiful 
green  colour.  It  occurs  in  varnish-like  coatings  on  Chromite 
and  Magnetite,  upon  either  of  which  it  is  invariably  parasitic  ;  at 
its  original  locality  it  sometimes  forms  mammillary  or  stalactitic 
crusts  on  the  same  iron  minerals.  It  is  mineralogically  a  rare 
and  local  form,  its  principal  and  original  locality  being  Texas, 
Pennsylvania,  U.S.  America :  it  occurs  in  less  quantity  in  Shetland 
and  Spain.  It  is  not  known  to  occur  in  Australia.  In  physical 
character  it  closely  resembles  the  well  known  commercial  Nickel 
ores  of  New  Caledonia  (Gamierite  and  Noumeaite),  but  they  are 
hydrated  silicates  of  Magnesia  and  Nickel.  So  fer  as.  known 
Zaratite  is  not  of  any  economic  value,  although  if  discovered  in 
large  quantity  it  could  probably  be  worked  witli  profit. 

Heazlewood,  on  a  high  hill  on  the  north  side  of  the  viY^r,  with 
Serpentine  and  a  small  quantity  of  Pentlandite, 
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The  Ballarat  School  of  Mines  collection  contains  a  specimen  of 
tbiA  mineral  marked  '^  Mt.  Zeehan,  16/9  92/'  but  I  think  an  error 
has  been  made  as  to  locality,  for,  so  far  as  I  am  aware,  it  is 
restricted  to  the  Heazlewood  locality  as  given. 

244.  ZIRCON  {Silicate  of  Zirconia). 

This  mineral  is  isomorphoos  with  Cassiterite.  It  forms  when 
cut  and  polished  a  beautiful  gem-stone,  for  which  purpose  tlie 
Tasmanian  specimens  are  peculiarly  adapted  on  account  of  their 
high  lustre,  in  which  respect  they  perhaps  excel  those  from  all  other 
localities,  although  they  aro  not,  as  a  rule,  so  highly  coloured  as 
those  obtained  m  Northern  New  South  Wales  and  Southern 
Queensland. 

As  occurring  here  they  are  usually  mora  or  less  transparent :  in 
colour  they  vary  through  many  shades  of  brown  to  red,  and 
although  occasionally  fine  clear  stones  of  good  colour  are  obtained, 
they  are  usually  much  clouded  with  darker  tints.  The  Zircon 
presents  three  distinct  varieties  of  colour,  viz.,  the  Jai^oon, 
yellow-brown ;  the  Hyacinth,  bright  red ;  and  that  termed 
Zirconite,  which  is  almost  opaque  and  reddish-brown  in  colour: 
all  three  are  feirly  abundant  here.  In  this  island  it  has  not 
apparently  been  obtained  in  situ^  but  doubtless  originates  from  the 
detritus  of  the  Granite  rock.  It  is  abundant  in  the  stanniferous 
drifts  of  the  North-east  coast,  where  it  occurs  with  Topaz,  Pleonaste, 
and  Quartz.  Well  developed  crystals  are  of  extreme  rarity,  as  it 
is  generally  much  waterwom.  The  specimens  from  near  Table 
Cape  are,  as  a  rule,  darker  and  brignter  in  colour  than  those 
occurring  on  the  Tin-fields,  but  they  are  commonly  more  fractured, 
although  fairly  good  crystals  are  not  nearly  so  rare. 

It  has  been  found  clear  and  colourless  at  the  Blythe  River ;  in 
beautiful  glassy  and  lustrous  crystals,  ranging  from  one-eighth  of 
an  inch  in  length  to  extremely  minute,  Meredith  Range  and  the 
North  Pieman ;  in  many  colours — ^yellow,  green,  and  red  to 
colourless — Boat  Harbour,  near  Table  Cape  ;  in  many  variations 
of  colour,  including  bright  clear  red,  Flinders  and  Long  Islands, 
Bass  Straits;  in  large  numbers,  often  of  considerable  size,  in  drift, 
Moorina,  Weld  River,  Thomases  Plains,  and  other  places  on  the 
North-eastern  tin-field. 
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INTRODTJCTORT, 

The  study  of  the  geology  of  the  globe  we  liye  in  presents 
many  fsbscinating  subjects.  In  its  CostniaU  aspect  we  ma^ 
con&ie  ourselyes  to  speculations  as  to  its  mode  of  origin, 
from  nebular  matter  to  the  final  stages  which  culminated  in 
its  specific  differentiation  as  a  subordinate  among  many  other 
xnehibers  of  the  Solar  system ;  in  its  Geognosy  we  may  reyel 
in  the  nature  and  complexity  of  the  combinations  of  elements 
which  constitute  its  varied  rocky  materials ;  in  its  GtoUctoim 
or  Structural  aspect  we  may  enter  upon  questions  relating  tp 
the  nature  of  and  the  manner  in  whi^h  the  ardiitecture  oi 
the  earth's  crust  has  been  developed,  modified,  or  traasformAd; 
in  its  Dynamical  aspects  we  may  in<^uire  into  the  eomplex 
causal  forces  which  are,  or  have  been  engaged  in  producing 
disturbances,  movements,  and  changes  in  its  physical  struc- 
ture ;  in  its  Stratigraphical  aspect  we  may  devote  our  attention 
in  tracing  the  chronological  sequence  and  relationship  of  the 
yarious  formations  which  comprise  its  visible  crust  or  shell ; 
in  its  Physiographical  aspect  we  may  dwell  upon  its  surfaoe 
feature  of  mountain,  valley,  plain,  plateau,  lase,  canon,  riv<ir 
bed,  or  ocean  abyss,  and  try  to  understand  the  causes  whidi 
have  operated  in  producing  its  sculptured  form ;  and  finally 
in  its  Palaontalogical  aspect  we  may  trace  the  history  of  tbs 
organic  life  forms  whose  remains  are  found  preserved  in  the 
rocks,  their  succession  or  eyolution,  and  their  relationshm 
to  the  corresponding  succession  of  rocks.  The  geologicu. 
field  is  thus  wide  and  varied,  and  we  may  become  so  absorbed 
ia  the  inyestigation  of  -any  one  division  of  the  seyeral  aspects 
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Yefened  to  as  to  forget  the  cl^tima  and  importance  of  the 
oijbers.     It  is  well,  therefo^,  from  time  to  time,  that  we 
diovld  have  oor  attention  aroused  to  the  olaims  and  intereftts 
ef  branches  of  geological  study  outside  of  that  to  which  eadh 
of  us,  respectively,  may  happen  to  be  too  deeply  immersed. 
"We  therefore  cannot  realise  the  benefits  of  sudi  papers  as 
-that  of  Messrs.  T.  B.  Moore  and  A.  Montgomery,  M.A., 
..irhioh  arouse  us  from  our  own  favourite  grooves  and  recall 
.our  attention,  for  a  time  at  least,  to  that  laxge  and  important 
phase  fvf  Dynamical  Geohgy  known  as  Ghlacial  Action.    This 
phase  ttlsb  at  once  inevitably  leads  on  to  considerations  as  to 
its  cause  or  CosmiccU  aspect  \  to  its  effects  9a  in  its  Stratigrapkical 
and  Physiographical  aspects;  and  to  ^e period oi  its  manifesta- 
tion as  in  its  Chronological  aspect. 

Before  we  enter  upon  the  question  of  evidence  as  to  the 

oecurrenoe  of  a  former  climite  in    Australasia  sufficiently 

intense  to  be  designated  "  A  Glacial  Epoch,"  we  must  briidfly 

oonsider  the  character  of  the  evidetioe  by  which  we  iiifer  its 

'^motual  occurrence.    It  is  obvious  that  we  cannot  directly 

^approach  ^  subject  of  the  earth's  temperature  at  a  former 

Kriod ;  i6)[  the  original  iookd  air  tod  the  fY<mn  water  cannot 
conceived  to  be  stored  up  and  preserved  for  observation, 
^as  in  the  ease  of  ancient  forms  of  rife  preiS^rved  in  the  rocks. 
Bnt  while  directly  we  can  gain  no  information  as  to  tenipenk- 
■  ture,  wiB  have  abundant  evidence  preserved  of  the  dffeotjsi, 
'Whidfi,  according  to  our  present  Imowledge,  can  only  have 
:been  produced  bv  an  intensely  low  temperature  acting  upon 
watery  vapours  while  subjected  to  the  universal  law  of  gravita- 
tion.   It  is,  therefore,  clear  that  it  is  in  the  preserved  dynamic 
-effects  of  moving  masses  of  6now  or  ice,  and,  negatively,  in 
'the  ,pOT^y  or  to^  absen^oe  of  life  f onnd  that  we  baVe  the 
kmit%  if  not  ti)a  onlyi  xneaAS  of  infarring  the  severity  of  the 
xlimate  of  a  fbrmer  period. 

SiMaiuie  ^f  ice  adicn  derived  mwdAf  front  the  8tu>dy  of 
GlaciaUon  in  the  N&rAem  Hemiephere, 

"Weihave  at  present  ih  the  Alpine  regions  of  Europe,  Asl^, 
America,  and  New  ZeaUnd,  ainpte  means  for  determining  for 
^Houis  latitudes  and  for  varying  levels  the  neculiat  or 
ijiaracteristic  efrects  produced  bv  a  long-continued  low 
temperature  upon  water  vapours  ana  upon  formd  of  organic 
life  long  exposed  to  it,  and  we  have  also  obtained^  by 
the  earful  researches  of  many  skilled  obseryers,  very  clear 
knowledge  of  the  dynamic  action  upon  rocks  of  the  frozen 
■now  and  ice  in  gravitating  from  the  higher  to  lower  levels ; 
jof  its  ikranaporting  and  abriuling  power  over  higher  and  lower 
.bod  surfiioes,  as  in  boulder-till  deposits  in  rocMf-mott/onne^, 
lusi  fibooped  lakes  $  and  of  its  peculiar  modes  of  discharging  its 
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load  of  foreign  matter  aa  it  melts,  aa  in  the  terminal  and 
lateral  moraines,  and  perched  blocks,  at  the  foot  or  in  slopes- 
of  mountain  vaUeys,  or  in  the  erratics  dropped  in  the  soft  bed 
of  lakes,  estnaries,  or  seas,  from  the  melting  or  OYertoming 
of  ice  sheets  or  icebergs. 

The  character  of  these  evidences  is  in  no  way  affected  bj 
considerations  as  to  the  primary  cause  of  the  lowered  tem- 
perature, which  will  be  discussed  hereaiter  on  its  own  merits. 
The  eridences,  therefore,  upon  which  we  must  rely,  mainlj» 
as  proof  for  inferring  the  occurrence  of  a  glacial  epoch  in 
Australia  and  Tasmania,  may  be  summarised  as  follows  :^* 

Evidences  of  former  Glacial  Action* 

1.  Terminal  Mobaikbs. 

The  existence  at  or  near  the  mouth  of  the  fiui-shaped 
openings  of  narrow  mountain  yaUeys,  of  mounds,  sometimes 
of  great  extent,  of  loose  tumbled  materials,  forming  hetero* 
fienous  masses  of  rock  boulders,  shingle,  gravel,  and  other 
detritus,  showing  no  signs  of  arraugement  in  layers  or 
bedding  as  in  detrital  distributed  by  water.  The  harder 
rocks  are  often  polished  and  worn  on  one  side,  and  frequently 
exhibit,  more  or  less  distinctly,  fine  lines,  scratches,  or 
grooves,  which  usually  run  along  the  surface  parallel  to  the 
greater  axis.  Some  of  the  blocks  may  be  many  tons  in 
weight.  These  moraiiMM  are  evidence  of  the  detritus  left  afe 
the  melting  extremity  of  a  glacier,  or  mark  the  line  of  its 
£nal  retreat. 

2.  Latkbaii  Mobaihes  and  Febghed  Blocks. 

Similar  materials  found  fringing  the  sides  of  the  higher 
■lopes  of  a  mountain  valley,  especially  large  masses  of  rod: 
(perched  blocks),  differing  in  character  from  the  rock  slopes 
or  crown  above  them,  may  indicate  the  retreat  of  a  diminish- 
ing glacier ;  but  as  the  greater  part  of  these  accumulationE 
often  fall  eventually  to  a  lower  level  by  gravitation,  it  would 
be  difficult  to  distinguish  these  from  accumulations  gravitating 
from  higher  slopes  in  the  ordinary  way.  Large  foreign 
erratics,  and  polished  and  striated  stones,  alone  can  be 
depended  upon  where  such  intermixture  is  possible,  as  at  the 
foot  of  all  steep  mountain  slopes. 

8.  EocHES-MomroKNEES,  and  Ice   Scooped  Lake  Basins 

oB  Tabns. 

In  certadn  parts  of  valleys  in  which  the  detritus  of  gladem 
occur,  the  river  of  ice  of  great  weight,  and  shod  with  hardened 
rocky  materials,  exerte  immense  pressure  and  wears  down». 
polishes,  and  rounds  off  the  surfaces  and  edges   of  such. 
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portions  of  the  rockj  bed  which  offer  anj  obstmction 
to  its  downward  progress.  Gkikie  happily  describes  the 
more  conspicuous  of  these  rounded  polished  bosses,  exposed 
after  the  retirement  of  a  glacier,  as  "  hummocky  bosses  of 
rock  haying  smooth,  undulating  forms  like  dolphins'  backs," 
and  haye  receiyed  the  name  of  rocheS'motUonne^s.  One  of 
the  finest  examples  of  roches-montonneds  in  Tasmania 
obsenred  by  the  writer  in  the  year  1887  exists  on  the  northern 
side  of  Lake  Dixon,  in  the  centre  of  the  narrow  yalley  leading 
down  from  the  ice-scooped  lake  tarn  or  basin  of  Lake  Undine, 
lying  at  the  upper  end  of  this  elevated  yalley  (2,300  feet 
aboye  sea  leyel).  Lake  Dixon  itself,  and  several  tarns  with 
islets  near  to  it,  have  all  the  appearance  of  ice-scooped 
liasins. 

4.  Stbiated  and  Polished  Sides  of  Pbegipitotts  Bocioi 

ALOKO   THE  COXTBSS   OV  X  QlACIAL  StEEAM  AND  StBIATSD 

Blocks  and  Stones  of  Moraines. 

The  stones  carried  on  the  surface  of  a  glacier  often  fall 
through  crerices  to  its  lower  surface,  or  are  jammed  in 
"between  the  mural  edge  of  the  moving  ice  and  the  precipitous 
sides  of  rock  along  its  course,  and  thus  act  and  are  acted 
^npon,  producing  polished,  scratched,  and  grooved  surfaces. 
The  fixed  rock  surface  markings  of  striae,  lines,  and  grooves 
record  the  prevailing  direction  of  the  ice  stream,  while  the 
striated  boulders  and  rocks  of  the  moraines  afford  guidance 
to  the  ultimate  source  from  which  they  have  been  derived. 


^.     EeKATICS,     BoULDEBS,      and     FoEEiaN      BOGE      DSBBISy 

Dbopped  IN  Lake  ob  Sea  Bottoms  fbom  Floating 
Job. 

Foreign  rocks,  both  angular  and  waterwom,  may  be  drifted 
for  long  distances  upon  lakes,  estuaries,  and  seas  by  three 
distinct  agencies. 

The  roots  of  fallen  trees  of  great  size  may  be  drifted  to 
great  distances  by  rivers  and  estuaries  currents,  and  may 
transport  bound  up  in  the  ramifying  branches  of  roots  large 
quantities  of  clay  and  stones,  which  are  eventually  dropped 
and  scattered  as  foreign  bodies  among  the  ordinary  sediments 
i^nd  organisms  of  estuaries  or  seas. 

The  clasping  roots  of  giant  forms  of  kelp  and  other  marine 

sea-weed  may,  when  storm-tossed,  drag  and  transport  for  a 

-distance  the  stones  upon  which  they  originally  grew.    These 

stones  are  generally  polished  and  waterwom,  are  of  moderate 

size,  and  show  no  sign  of  striss. 

The  only  known  agents,  however,  which  are  capable  of  float- 
ing and  transporting  to  great  distances  rocks  and  boulders 
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q£  gieat  mass  and  weight  are  floating  nuaus  ofia,  Q^BOSanL 
wluch  descend  into  the  sea  break  off  ia  huge  masses,  as  ic»> 
bergs  or  ice  sheets,  and  carry  their  burden  of  moraixie  sttiflE» 
which  often  include  masses  of  rock  of  enormous  weight,  until 
the  mass  of  ice  melts  or  is  oTerturned,  when  the  rocks  are 
£scharged  and  fall  to  the  quiet  sea  bottom  as  erratics. 

Shore  ice  of  Arctic  regions  when  breaking  up  maj,  in   a- 
Bunilar  waj,  transport  and  discharge  erratic  boulders  orer  th^ 
boutom. 


Pjlikcipal  Eyidehce  of  Intense  Glacial  Action. 

In  regions,  or  at  periods  when  the  climate  was  refrigerated 
sufficiently  to  cause  permanent  snowfields  on  the  tops  of  the 
higher  plateaux  of  mountains,  and  merely  caased  glaciers  to 
form  in  the  sub-alpine  raUeys  which  melted  before  reaching 
the  lowlands,  the  evidences  of  ice  action  are  confined  to  those 
indicative  of  milder  glacial  effects,  viz.,  lateral  and  terminal 
moraines  in  the  higher  valleys,  perched  blocks,  roches- 
moutonneds, scooped  lake  basins,  Btriated,polished,  and  grooved* 
rocks  and  boulders,  lines  of  striation  of  fixed  rocks  running 
in  harmony  with  the  direction  of  the  particular  valleys  in 
which  sucn  marks  occur.  But  when  refrigeration  of  climate  • 
becomes  as  intense  as  in  the  pleistocene  glacial  epoch  a£ 
Northern  Europe  and  America,  which  covered  all  the  surface 
of  the  land,  save  the  highest  peaks  of  moxmtains  in  these 
regions ;  when  glacial  ice  sheets — no  longer  mere  ice  rivera 
confined  within  mountain  valleys — spread,  as  in  polar  lands,  in 
devastating  "  seas  of  ice**  across  the  whole  land  and  interven- 
ing lakes  and  seas,  the  action  of  the  travelling  sea  of  ice' 
produces  effects  of  quite  a  distinctive  character  from  the 
limited  drums  and  longitudinal  heaps  of  moraine  stuff  of 
mere  upland  ice  rroers. 

The  detrital  matter  of  wide-spreading  ice  sheets,  in  moving^ 
slowly  over  the  irregular  surface  of  the  lowlands  of  a  country, 
is  best  described  by  reference  to  the  character  of  what  is  now 
known  to  be  partlj  the  produce  and  partly  the  form  of  redia- 
tribution  of  superficial  materials,  as  seen  in  the  so-called  till 
or  boulder  clay  of  Scotland. 

The  character  and  derivation  of  the  "  till "  formed  by  the 
intense  glacial  action  of  the  great  land  ice  sheet  in  Scotland  ia 
graphically  described    by  Wallace  in    his    "Island    Life'*  , 

(pp.  109-112),  whose  views  are  in  accordance  with  those  so  i 

ably  advocated  by  Professor  Jas.  Geikie  in  his  well-known  ' 

work,  "  The  Great  Ice  Age." 

The  Glacial  '' TilV  of  ScoOand.-'Dt.  WaHace  writes  ^—- 
**'  Over  almost  all  the  lowlands,  and  in  most  of  the  Highland  | 

TBlleys  of  Scotland,  there  ore  immense  supexfioial  depdsits  of 
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claj,  sandy  gravel,  or  drift  which  can  be  traced  more  or  less 
diiectly  to  glacial  action.  Some  of  these  are  moraine  matter, 
cithers  are  lacristrine  deposits,  while  others  again  have  been 
formed  or  modified  hj  the  sea  during  periods  of  submergence. 
But  below  them  all,  and  often  resting  directly  on  the  rock 
surface,  there  are  extensive  layers  of  a  veiy  tough,  clayey 
deposit  known  as  the  *  till.'  The  till  is  very  fine  in  texture, 
very  tenacious,  and  often  of  a  rock-like  hardness.  It  is 
always  full  of  stones,  all  of  which  are  of  rude  form,  but  with 
the  angles  rubbed  off,  and  almost  always  covered  with 
scratches  and  striae,  often  crossinor  each  other  in  various 
directions.  Sometimes  the  stones  are  so  numerous  that  there 
seems  to  be  only  just  enough  clay  to  unite  them  into  a  solid 
mass ;  and  they  are  of  all  sizes,  from  mere  grit  up  to  rocks 
many  feet  in  diameter.  The  '  till '  is  found  chiefly  in  the 
low-lying  districts,  where  it  covers  extensive  areas  sometimes 
to  a  depth  of  a  hundred  feet,  while  in  the  Highlands  it  occurs 
in  much  smaller  patches,  but  in  some  of  the  broader  valleys 
forms  terraces  which  have  been  cut  through  by  the  streams. 
Occasionally  it  is  found  as  high  as  two  thousand  feet  above 
the  sea,  in  hollows  or  hill  sides,  where  it  seems  to  have  been 
protected  from  denudation."  The  "  till "  is  totally  unstrati- 
ned,  and  the  rock  surfaces  upon  which  it  almost  always  rests 
are  invariably  worn  smooth,  and  much  grooved  and  striated 
when  the  rock  is  hard,  but  when  it  is  soft  or  jointed  it  fre- 
quently shows  a  greatly  broken  surface.  Its  colour  and 
texture,  and  the  nature  of  the  stones  it  contains,  all  corre- 
spond to  the  character  of  the  rock  of  the  district  where  it 
occurs,  so  that  it  is  clearly  a  local  formation.  It  is  often 
found  underneath  moraines,  drift,  and  other  late  glacial 
deposits,  but  never  overlies  them  (except  in  special  cases  to 
be  hereafter  referred  to),  so  that  it  is  certainly  an  earlier 
deposit.  Throughout  Scotland  where  "till"  is  found  the 
glacial  striffi  perched  blocks,  roches  moufonneis,  and  other 
marks  of  glacial  action  occur  very  high  up  the  mountains  to 
at  least  3,000  and  often  3,500  feet  above  the  sea,  while  all 
lower  hiUs  and  mountains  are  rounded  and  grooved  on  their 
very  summits,  and  these  grooves  always  radiate  outwards 
from  the  highest  peaks  and  ridges  towards  the  valleys  or  the 
sea 

"  Inferences  from  the  Glacial  Phenomena  of  Scotland, — Now 
all  these  phenomena  taken  together  render  it  certain  that  the 
whole  of  Scotland  was  once  buried  in  a  large  sea  of  ice,  out 
of  which  only  the  highest  mountains  raised  their  summits." 
*'  The  weight  of  this  vast  ice  sheet,  at  least  three  thousand  feet 
in  maximum  thickness,  and  continually  moving  seaward  with 
a  slow  grinding  motion  like  that  of  existing  glaciers,  must 
have  ground  the  whole  surface  of  the  country,  especially  all 
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the  prominenoee.  leaving  the  rounded  rocks,  as  well  as  the 
strisB  we  still  see  marking  the  direction  of  its  motion.  .  . 
The  present  glaciers  of  the  Alps  being  confined  to  yallejB 
which  carry  off  a  large  qiuuititj  of  drainage  water  lose  this  mud 
(sticky,  tenacious  clay)  perhaps  as  rapidlj  as  it  is  formed  ;  bat 
when  the  ice  covered  the  whole  country  there  was  com- 
paratively little  drainage  water,  and  thus  the  mud  and  stones 
collected  in  vast  compact  masses  in  all  the  hollows,  and  espe- 
cially in  the  lower  flat  valleys,  so  that  when  the  ice  retreated* 
the  whole  country  was  more  or  less  covered  with  it.  It  was 
then,  no  doubt,  rapidly  denuded  by  rains  and  rivers,  but,  as 
we  have  seen,  vast  quantities  remain  to  the  present  day  to  tell 
the  tale  of  its  wonderful  formation.  There  is  good  evidence 
that  when  the  ice  was  its  maximum  it  extended  not  only  over 
the  land  but  far  out  to  sea,  covering  all  the  Scottish  islands^ 
and  stretehing  in  one  connected  sheet  to  Ireland  and  Wales, 
where  all  the  evidences  of  glaciation  are  as  well  marked  as  in 
Scotland,  though  the  ice  did  not  of  course  attain  quite  so 
great  a  thickness."  "  That  the  ice  sheet  was  continuous  from 
Scotland  te  Ireland  is  proved  by  the  glacial  phenomena  in  the 
Isle  of  Man,  where  '  till '  similar  te  that  of  Scotland  abounds, 
and  rocks  are  found  in  it  which  must  hiive  come  from  Cum- 
berland and  Scotland,  as  well  as  from  the  north  of  Ireland. 
This  would  show  that  glaciers  from  each  of  these  districts 
reached  the  Isle  of  Man,  where  they  met  and  flowed  south- 
wards down  the  Irish  Sea.  Ice  marks  are  traced  over  the 
tops  of  mountains  which  are  nearly  2,000  feet  high."  I>r. 
Wallace  concludes  with  the  statement  that "  It  is  evident  that 
the  change  of  climate  requisite  te  produce  such  marvellous 
effects  in  the  British  Isles  could  not  have  been  local,  and  we 
accordingly  find  strikingly  similar  proof  that  Scandinavia  and 
all  Northern  Europe  have  also  been  covered  with  a  huge  ice 
sheet.  In  North  America  the  marks  of  gliciation  are  even 
inore  striking  than  in  Europe,  stretching  over  the  whole  of 
Canada,  and  to  the  south  of  the  Great  Lakes  as  far  as  latitude 
89°.  There  is  in  all  these  countries  a  widespread  deposit,  like 
the  *  till '  of  Scotland,  produced  by  the  grinding  of  the  great 
ice  sheet  when  it  was  at  its  maximum  thickness ;  and  also 
extensive  beds  of  moraine  matter,  true  moraines  and  travelled 
blocks  left  by  glaciers  as  they  retreated  towards  the  mountains^ 
and  finally  withdrew  into  the  upland  valleys."  After  combating 
objections,  he  concludes  thus : — ''  There  is  perhaps  no  great 
conclusion  in  any  science  which  rests  upon  a  surer  foundation 
than  this ;  and  if  we  are  guided  by  our  reason  at  all  in  de- 
ducing the  unknown  from  the  known,  the  past  from  the  pre- 
sent, we  cannot  refuse  te  assent  to  the  reality  of  the  glacial 
epodi  of  the  Northern  Hemisphere  in  all  its  more  important 
features." 
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EyIBENOEB     of    FoBMBB     OlACIATION     IK     THE     IPOUTHBBH' 
HbHISPHEBB    (AUSTBIXLI,    NbW     ZSALANDy    AND     TaS- 

kania)  SuBSEquENT  TO  THE  Depositiok  ov  Rockb  or 
Miocene  Aqe. 

^ew  Zealand. — One  of  the  most  accomplished  geological 
observers,  Prof.  T.  D.  Hutton,  in  commentiug  ''  On  the  Sup- 
posed Glacial  Epoch  in  Australia"  (Proc.  S^j.  Soc.  of  N.S. 
^ales,  pp.  338,  339,  1885),  states  that  <*  In  New  Zealand  there 
are,  as  is  well  known,  ice  marks  dating  from  the  present  day 
to  some  period  when  the  glaciers  were  at  their  greatest  extent^ 
and  for  many  years  New  Zealand  geologists  have  been  accus- 
tomed to  call  this  latter  time  the  glackr  e-poch  of  New  Zealand, 
in  order  to  distinguish  it  from  a  glacial  epoch,  which  term 
implies  a  considerable  reduction  of  temperature."  The 
term  glacier  he  considers  does  not  implj  any  hypothesis  as  to 
the  cause.  He  affirms  also  that  all  New  Zealand  geologists 
are  of  opinion  that  the  glacier  epoch  there  was  1  )ng  anterior 
to  the  glacial  epoch  of  Europe  and  North  America.  In  com- 
bating erroneous  views  of  Dr.  von  Lendenfeld  as  to  the  date 
of  the  former  glacier  epoch,  he  states  that  "  The  islands  in  the 
Sounds  are  not  moutonnees,  and  although  some  of  the  smaller 
ones  are  rounded,  they  show  no  signs  of  lee  and  strik')  sides. 
The  precipices  on  either  side  of  the  Sounds  are  also  in 
general  quite  rough,  and  I  noticed  only  two  localities 
(both  previously  observed  by  Dr.  Hector)  where  there 
was  any  appearance  of  polishing:  one  was  in  Milford 
Sound  on  the  south  side  of  the  entrance  to  the  "  Narrows/ 
the  other  near  Deas  Cove,  in  Thompson  Sound.  I 
saw  neither  grooves  nor  striae ;  but  Dr.  Hector 
noticed  them  in  Thompson  Sound,  and  in  the  Cleddan 
Valley."  He,  however,  continues: — "All  this  is  very 
different  from  any  glaciated  district  in  Scotland,  Wales,  or 
Ireland,  where  nearly  every  rock  tells  the  same  tale,  and» 
judging  from  published  accounts,  it  is  very  different  from  the 
£ords  of  Norway,  the  rocks  of  which  are  much  the  same  as 
those  of  the  West  Coast  Sounds  of  New  Zealand.  Tet  that 
these  Sounds  have  at  one  time  been  occupied  by  ice  is  proved 
by  the  huge  granite  boulders  lying  on  the  sandstones  and 
mudstones  at  Kisbee  Bay  in  Preservation  Inlet."  He  refers 
these  evidences  of  glaciation  and  great  glacier  epoch  as 
belonging  to  a  very  ancient  date,  long  anterior  to  the  glacial 
epoch  of  Europe  and  North  America.  There  is  apparently 
nowhere  in  New  Zealand  any  evidence  of  such  intense  glacia- 
tion as  that  which  spread  over  the  lower  levels  of  Scotland, 
Ireland,  and  Wales,  as  we  have  no  mention  of  anything 
corresponding  to  the  "  tiQ  "  of  the  great  northern  ice  sheet. 
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^6  absence  of  such  eyidence  in  a  region  whose  mountains 
rise  to  a  height  of  over  12,000  feet,*  and  whose  southern 
borders  extend  to  47*'  10^  south  latitude,  is  full  of  significance 
when  we  come  to  consider  the  various  theories  advanced  to 
accouDt  for  the  occurrence  of  the  great  glacial  epoch  in  the 
Northern  Hemisphere,  and  especiaUj  so  when  we  come  to 
examine  the  proofs  of  a  true  glacial  epoch  in  the  more 
northerly  limits  of  the  Australian  mainland. 

Australia, — In  the  Australian  mainland  there  are  no  high 
tiiountaios  as  in  New  Zealand.  The  highest  peak  in  the  eastern 
Cordillera  occurs  in  the  southern  and  eastern  Australian  Alps 
in  about  37^,  corresponding  to  the  position  of  Mount  Etna  in 
north  latitude — Mount  Kosciusko  and  Mount  Town  send,  the 
two  highest  peaks  attain  here  an  elevation  of  7,171  and  7,256 
feet  respectively.  The  whole  of  the  mainland  lies  within  11*  and 
39^  south  latitude,  broadly  corresponding  to  the  position  of 
Northern  Africa  or  Syria  and  Arabia  in  northern  latitudes. 
As  moreover  the  greater  portion  of  Australia  is  low-lying,  it 
can  be  no  more  expected  that  we  should  find  any  traces  of 
intense  glacial  action  within  its  borders  in  past  times,  than 
that  we  should  look  for  evidences  of  the  extension  of  the 
great  ice  sheet  of  Northern  Europe  in  the  lowlands  of  the 
lower  northern  latitudes  of  Syria  and  Arabia. 

Apparent  Absence  of  Glacial  Deposits  corresponding  to  the 
**  Till"  of  Scotland. — Setting  aside  for  the  present  the  origin 
of  certain  erratic  boulders  and  other  marks  of  glaciation 
which  are  found  in  beds  of  conglomerate  in  New  South 
Wales,  Victoria,  and  Tasmania,  in  rocks  corresponding  to  the 
close  of  the  Permo-Carboniferous  age,  and  which  undoubtedly 
appear  to  have  been  transported  to  their  present  position  by 
means  of  floating  ice — ^no  satisfactory  evidence  of  glacial 
action  has  yet  been  discovered  in  Australia  corresponding  to 
the  till,  boulder  clay,  moraine-profonde  or  grund-moraine  of 
the  great  ice  age  of  Northern  Europe  and  North  America. 
Indeed  it  would  be  a  matter  of  the  greatest  surprise,  even  to 
the  most  ardent  disciples  of  ice-cap  extension,  in  Europe  and 
America,  if  such  evidences  should  appear;  for  neither 
the  advocates  of  the  effects  upon  climate  of  the  extremes  of 
eccentricity  of  the  earth's  orbit  combined  with  the  precession 
of  the  equinoxes,  the  advocates  of  changes  in  the  distribu- 
tion of  land  and  water,  nor  the  advocates  of  a  combination  of 
astronomical  and  geographical  causes,  have  ever  attempted  to 
show  that  influences  could  possibly  induce  such  an  extreme 
lowering  of  temperature  as  would  cause  the  northern  polar  ice 
cap  to  creep  and  extend  beyond  the  north  latitude  of  89^, 
which  point  corresponds  in  south  latitude  nearly  with  the 

«MoTmt  Cook  12,840  feet. 
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most  soatherlj  limits  of  the  low-ljing  Aufltralian  Continent. 
Tn  Western  Europe,  during  the  ^eat  ice  age,  there  is  no  evi- 
dence of  the  great  ice  sheet  extending  flirther  south  than  51^ 
north  latitude.  When  we  consider  that  the  most  sontherij^ 
point  of  Australia  corresponds  with  Lisbon  in  north  latitude, 
or  1^  to  the  south  of  Ireland,  we  may  more  really  compre^ 
i  heitd  the  improbability  of  an  extension  of  the  southern  polar 

cap  to  any  part  of  the  Australian  Continent  under  similar 
conditions  to  those  of  the  European  ice  age. 

Evidmces  of  comparatively  recent  Glaciation  on  the  Australian 
Mainland^  as  Recorded  by  Various  Observers, — Subsequent  to 
the  earlier  obseryations  of  Selwyn,  Daintree,  and  others  in 
respect  of  ancient  glacial  phenomena  in  rocks  of  Permo- 
Garboniferous  age,  it  would  appear  that  Professor  Tate,  in  the 
year  1877,  was  the  next  observer  who  drew  particular  atten- 
tion to  the  existence  of  glacial  phenomena  on  the  mainland 
of  Australia  of  a  comparatively  recent  date.  In  a  paper  of  a 
later  date,  read  before  the  Australasian  Association  for  the 
Adyancement  of  Science  (Proa  1887,  pp.  231,  232),  entitled 
"  Glacial  Phenomena  in  South  Australia,"  he  again  describes 
the  nature  of  the  evidence  upon  which  he  bases  his  conclu- 
sion as  to  their  glacial  origin.  He  describes  the  glaciated 
surface  as  well  developed  on  the  coast  cliffs  at  Hallet's  Cove, 
sputh  of  Holdfast  Bay,  in  St.  Yincent  Gulf.  That  is,  therefore, 
i^  35^  south  lat. ;  and,  as  the  surface  plane  of  the  track  in- 
ferred to  have  been  polished  by  the  ice  is  now  only  4iO  feet 
above  the  level  of  the  adjacent  sea,  it  is  more  than  probable 
tiiat  the  track  was  marked  prior  to  the  final  stage  of  the  known 
npjieaval  of  the  floor  of  the  old  tertiary  sea,  whose  remains 
i9  the  vicinity,  and  as  cliffs  along  the  Great  Australian  Bight, 
form  the  most  characteristic  feattire  of  the  South  Australian 
ooast  line.  Professor  Tate  states  that  "The  path  of  the 
glacier  (?)  is  traceable  for  a  distance  of  two  miles  along  the 
top  of  the  scarped  cliffs,  at  about  forty  feet  above  the  sea 
l#vel ;  on  the  north  it  is  cut  off  from  the  cliff  by  encroach- 
ment of  the  sea,  from  this  point  the  glaciated  surface  is  con<- 
t^luous  in  a  southerly  direction  for  a  distance  of  one  mile  to 
Black  Point,  the  north  headland  of  Hallet's  Cove.  On  the 
line  of  the  glacier  there  now  intervenes  the  long  but  narrow 
bay  of  Hallet's  Cove,  but  on  the  south  headland  the  track  is 
picked  up  on  about  the  same  trend,  though  apparently  at  a 
little  higher  level.  Here  again  the  glacier  (?)  path  is  soon 
cut  out  by  removal  of  the  cliff.  On  the  north  side  of  the 
cove  the  glaciated  surface  is  beautifully  displayed  ;  the  edges 
of  nearly  vertical  strata  are  sheared  off,  and  when  of  quartzite 
l£e  surface  shows  a  high  polish,  and  when  of  mudstones, 
cb)ispicuous  grooved  and  strise.  Some  moraine  debris^ 
including  stones  that  have  been  beneath  the  glacier  (?)  occur 
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here.    On  the  south  side  moraine  matter  is  ferj  abundant^ 
and  includes  many  boulders,  some  occurring  as  dlodks  perchesl^ 

''The  common  rocks  of  the  moraine  dfhris  are  graniteo. 
gneiss,  hornblende  schists,  and  others,  which  do  not  occur  in 
situations  nearer  than  the  Gorge  at  Normanville,  about  46 
miles  to  the  south.  In  all,  17  distinct  varieties  of  rock,  chieflr 
metamorphic  and  foreign  to  the  immediate  neighbonrhoody 
have  been  collected  along  the  path  of  the  glacier.  The  proxi- 
mitj  of  the  miocene  escarpments  suggest  tiie  possibility  of  the 
pre-miocene  (post-miocene  ?)  age  of  the  glacier."  .  .  • 
**  It  is  highly  probable  that  the  glacier  cut  its  way  througli 
the  incoherent  miocene  formation,  and  that  some  of  the 
miocene  shingle  famished  some  portion  of  the  moraine 
dehnsr 

Professor  Tate  selects  particular  examples  of  the  dibtU  for 
illustrating  their  glacial  character,  viz ,  slab  of  quartzite 
having  a  highly  poUshed  surface  and  faintly  striated ;  chip 
of  mudstone  having  a  smooth  sur&ce,  strongly  striated 
and  grooved ;  ice-worn  pebble  polished  and  striated  on 
its  upper  and  lower  faces,  found  partly  embedded  in  soil 
resting  on  glaciated  surface.  Professor  Tate  also  draws 
attention  to  some  forgotten  early  observations  of  Mr.  Selwyn 
in  relation  to  glacial  phenomena  m  South  Australia,  discovered, 
by  him,  farther  south  in  the  bed  of  the  Inman,  Gape  Jarvis 
Peninsula,  consisting  of  smooth  striated  and  grooved  rock 
surfaces,  of  which  Mr.  Selwyn  wrote : — "  The  direction  of  the 
grooves  and  scratches  is  east  and  west  in  parallel  lines,  and 
though  they  follow  the  course  of  the  stream  I  do  not  think 
that  they  could  have  been  produced  by  the  action  of  water 
forcing  pebbles  and  boulders  detached  from  the  drift  along 
the  stream."  The  rounded  surfaces  of  mica  slate  on  the  south 
flank  of  Kaiserstuhl  and  Crafer's  on  the  Adelaide  chain 
referred  to  by  Professor  Tate  are  less  satisfactory,  and  are 
only  suggestive,  and  their  value  as  collateral  supports 
depends  entirely  upon  the  character  and  derivation  of  the  ice 
which  caused  the  phenomena  near  the  present  sea  level  at 
Black  Point,  Holdfast  Bay.  Professor  Tate's  own  conclusions 
as  to  the  cause  of  these  undoubted  glacial  phenomena  are 
threefold,  viz.,  either — 

1.  The  prevalence  of  a  very  much  colder  climate. 

2.  That  the  land  stood  at  a  much  greater  altitude  (saj 

10,000  feet),  or  the  mountains  (presumably  the 
Adelaide  chain,  whose  few  high  peaks  at  present  do 
not  much  exceed  2,000  feet,  R.M. J.)  may  have  had  a 
more  plateau-like  form,  and  therefore  need  not  have 
been  so  high,  and  consequently  collected  more  snow. 

8.  A  combination  of  both  of  the  preceding  conditions  (1 
and  2). 


I 
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There  is  another  condition,  howeyer,  which  Dr.  tou 
Xiendenfeld*  and  others  fayoored,  which  also  embraces 
Professor  Tate's  first  condition — much  colder  climate 
— as  a  contributing  cause,  yiz.,  the  grinding  action  of 
partly  stranded  sheets  of  the  Antarctic  drift  ice,  whose 
extreme  northerly  limits,  even  in  the  present  mild  epoch, 
ascend  almost  into  the  same  degree  of  south  latitude  in  the 
Ticinity  of  the  Cape  of  Gh>od  Hope.  But  Professor  Hutton 
points  out  that  the  existence  of  granite  in  the  south  polar 
region  has  not  yet  been  discovered.  All  the  land  at  present 
known  is  yolcanio.  It  is  suggested,  however,  that  Tasmania 
and  New  Zealand  could  furnish  such  materials,  but  it  is 
improbable  that  the  well-known  glaciers  of  the  western  high- 
lands of  Tasmania  descended  to  sea  level. 

It  is  almost  certain,  however,  that  at  the  last  great  period 
of  eccentricity  of  the  earth's  orbit  with  winter  in  aphelion, 
the  limit  of  Antarctic  drift  ice  would  touch  the  southern  ex- 
tremity of  the  Australian  mainland  when  Tasmania  would 
stand  well  within  it.  It  is  not  improbable,  therefore,  that  in 
the  extreme  of  winter  portions  of  the  drift  ice  might  for  a 
time  be  stranded  on  the  precipitous  shores  of  Tasmania  and 
New  Zealand,  or  even  on  the  south-western  shores  of  Western 
Australia,  long  enough  to  receive  from  oyerhanging  cliff  or 
pebbly  beach  dedris  which,  on  breaking  away  in  the  ex- 
tremely hot  and  short  summer,  might  find  its  way  northward, 
to  be  again  partly  stranded  on  projecting  points  of  the  Aus- 
tralian mainland  in  St.  Vincent  Gulf,  and  there  to  leave^.  in 
its  trail  the  channelled  traces  of  its  course  and  part  of  its 
deMs  picked  up  on  the  coasts  further  south.  To  my  mind 
this  is  the  only  reasonable  interpretation  which  would 
sufficiently  account  for  all  the  verified  data  so  clearly  brought 
forward  to  our  notice  by  my  distinguished  friend,  Professor 
Tate. 

The  curved  form  of  the  encroachment  of  the  sea  in  the 
Cbeat  Australian  Bight  also  favours  the  idea  that  the  well- 
known  Antarctic  drift  current  might  have  operated  more 
powerfully  in  the  last  glacial  epoch  in  contributing  to  the 
waste  action  which  has  determined  its  present  deep  bay-like 
indentation. 

It  is  evident  that  Professor  Tate,  who  invariably  uses  the 
word  glacier^  inclines  to  the  view  that  the  debris  on  the  shore 
of  Black  Point  has  been  carried  down  by  an  inland  glacier 
descending  from  local  mountain  tablelanas— now  only  reach- 
ing a  height  of  about  2,800  feet — which  he  assumes,  without 
satisfactory  evidence,  to  have  stood  10,000  feet  higher  since 
the  close  of  the  miocene  period,  and  he  further  objects  to 
the  floating  ice  theory,  because  he  thinks  it  involves  the 
necessity  of   assuming    the    suhmergenu  of  southern  parts 

•  proc  UiuL  Soc.,  N.S.W.,  1888. 


•9d  THB  GLAGIXE  XFOOH  OF  ATOTIUT.AHTA, 

of  the  Sonih  A^ustoilian  pnmnoe  by  as  much  m  1«000 
-feet,  and  of  thiB  submergonoe  he  rightly  adds,  ''  Th4t 
the  known  faets  do  not  warrant  auch  aasanptioB."  Btt 
is  there  any  necessity  that  the  sdTocates  of  the  hypothesis 
of  ''floating  ice"  as  the  agent  of  abrasion  and  transport 
.should  assume  any  depression  whateyer  P  On  the  contrary,  it 
seems  to  me  that  an  eUvation  of,  say,  70  to  100  feet  of  Uie  old 
sea-bed  at  the  time  of  glaciation  would  answer  all  the  condi- 
tions which  the  phenomena  of  glaciation  and  present 
.«leTation  (40  feet  abote  present  sea  IcTel)  demsads ;  and  this 
would  allow  a  depth  of  from  fire  to  ten  fathoms  of  sea  oy^t 
.the  channel  along  whose  course  the  glacial  phenomena  hare 
been  traced.  It  would,  in  the  latitude  of  St.  Yinoeiit 
Oulf  {^h""  S.  latitude),  require  an  elevation  of  the  whofe 
.land  to  a  height  of  12,000  to  14,000  feet,  with  a  subsequent 
.final  depression  of  about  from  11»600  to  13,600  feet  to 
-account  reasonably  for  the  present  level  of  the  glacial  phano- 
jmena  at  Bladi  Point,  and  for  the  present  altitude  of  the  hi^^bsr 
members  of  the  old  tertiary  marine  beds ;  and  this  douMe 
assumption  is  of  a  fiur  more  serious  character,  aiid  is  far  less 
waiTsnted  by  known  £Acts  tiban  the  submergence  of  1^000 
.feet,  for  whicii,  also,  there  is  not  the  slightest  neciessity  £or 
assuming,  unless  it  be  also  insisted  upon  that  the  reiy 
doubtful  appearances  of  glaciated  sur^Me  on  the  heights  it 
the  Adelaide  raoge  are  also  to  be  explained  as  having  ben 
oaused  by  the  same  agency  which  produced  the  ghusisl 
l^henoo^ena.  Notwithstanding  my  very  high  appreciation  of 
the  judgment  of  Profeasor  Tate,  better  evidence  tiian  has  ^t 
been  produced  wiH  be  required  before  such  a  concUjision'oSn 
be  satisfactorily  establidied. 

Until  such  evidence  is  produced,  I  .sh^l  be  inclined  jBo 
favour  the  hypothesis  of  ''  partly  stranded  polar  drift  icej" 
carrying  debris  in  summer  from  neighbouring  southern  shoresy 
iiot  necessarily  polar,  where  the  ice  drift  may  h^ve  b^n 
stranded  for  some  time  during  the  long  severe  winter,  l^e 
^period  when  such  action  took  ^lace  is  likely  to  have  been  at 
a  time  when  the  eccentricity  of  the  earth's  orbit  combined 
with  winter  in  aphelion  attained  its  greatest  liikiit  subseque^^t 
to  the  deposition  pi  the  rocks  of  miocene  ag^e.  According  to 
Jh,  Croll  s  published  tables  showing  the  varyixrg  amounts  of 
eccentricity  for  three  million  years  back,  it  would  appear  \hkt 
the  periods  of  high  eccentricity  have  been  exceedingly 
numerous  in  that  time,  and  one  or  two  of  them  far  lugher 
than  that  which  is  supposed  to  have  been  the  principal  cause 
of  the  great  glacial  epoch  of  Europe  and  North  America  &l 
the  pleistocene  period. 

Now  most  of  the  Australian  geolo^ts  incline  to  believe 
that  the  period  of  greatest   glacial    action  in  Australasia 
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occarred  long  anterior  to  that  known  as  the  glacial  period  of 
tEorope.  And  it  is  not  without  significance  as  bearing  upon 
ithifl  question,  and  aJso  upon  thie  disputed  question  as  to 
.whether  the  extreme  effects  of  ^aciation  could,  at  any  tinie« 
hate  been  produced  bj  astronomical  causes  alone  (i.^.,  without 
the  concurrence  of  favouring  geographical  causes),  to  find  tlttjfc 
the  highest  eccentricity  occurred,  according  to  Oroll,  850,000 
years  ago,  at  which  time  the  difference  between  the  sun'0 
distance  at  aphelion  and  perihelion  was  thirteen  and  a  baJf 
juillions  of  mHes,  whereas  during  the  last  glacial  period  of 
^Europe  and  North  America  in  the  Northern  Hemisphere,  the 
maximum  difference  was  ten  and  a  half  millions  of  miles 
only — that  is  three  million  miles  or  22*22  per  cent.  less.  Ab 
from  the  nature  of  the  distribution  of  land  and  water  in  the 
Southern  Hemisphere,  it  is  probable  that  geographical  causes 
would  not  play  so  important  a  part  in  barring  the  intx^ 
duetion  of  warm  equatorial  currents  from  the  hemisphere 
speciaUj  affected ;  it  is.  also  probable  that  the  alteration  in 
iDliBiate  in  the  Southern  Hemisphere  would  be  almost  purely 
the  result  of  astrenomicai  causes  alone*  If  we  admit  this^  wle 
4diould  seek  fbr  the  csuse  of  the  milder  glacier  period  of 
Ajostialasia  since  the  cretaceous  age,  at  that  point  of  timb 
iwhen  the  eccentricity  of  the  earth's  orbit  was  at  its  highest, 
And  ^t  was  about  650,000  years  ago,  or  fiilly  550,000  years 
anterior  to  the  time  of  the  great  glacial  epoch  of  Europe  in 
the  pleistocene  age.  This  happily  corresponds  very  closely 
tnth  estimates  as  to  the  period  which  closes  the  miocene  age, 
ftt  which  time  there  is  evidence  that  the  glacier  period  of 
Australasia  began  to  mark  its  effects  on  our  rocks  and  upon 
the  orgauic  life  associated  with  them. 

Etndenee  of  OlacUd  AeHon  in  ike  'BlevaUd  VdUeye  of  the 
AuetraUtm  A-Vpe- — In  the  yeaf  1865  Dr.  Ton  Lendenfeld 
(Froc  Idn.  Soc.  of  '^N.  S.  Wales,  pp.  44-53)  in  a  paper,  eb- 
titled  "  The  Glacial  Period  in  Australia,"  gives  an  account  idf 
l^ial  phenomena  discorered  by  him  in  the  asbent  of  Mount 
^Kosciusko,  the  highest  elevation  of  the  Australian  Alps 
(7,200  feet),  situated  in  about  south  lat.  36°  40'  long.  148°  east, 
jiear  the  south-eastern  border  of  N.  S.  Wales.  On  thb 
foutbem  slope  it  is  drained  by  the  head  waters  of  the  Snowy 
itiTer,  while  its  northern  slope  is  drained  by  the  head  waters 
ci  the  Biyer  Murray.  The  makics  of  glaciation  discoyered  by 
Dr.  Jjendenfeld  occur  principally  in  the  WiUdnson  YlkUey,  at 
«leyatioas  nowhere  below  5,800  feet  aboye  sea  leyel.  These 
consist  entirely  of  smoothed  and  rounded  surfaces,  whose 
ISn^ooyes  and  scratches  are  supposed  to  haye  been  remoyed  by 
weathering,  but  yielding,  as  Dr.  Lendenfeld  states,  to.a^ 
iBye  e](perienced  in  reading  the  signs  of  glacier  action  indu- 
Jbitable  probf  of  haying  l^n  originally  polidied  and  roilnded 
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by  ice.  He  states  that ''  One  of  these  instances,  on  a  spnr  high 
above  a  tributary  to  the  Snowy  River,  was  so  remarkable  that 
my  assistant  (ne),  who  had  never  seen  any  roches-moutonne^s 
in  his  life  before,  was  immediately  much  struck  by  its 
appearance.  There,  there  is  one  rock  polished  off  with  a  surface 
of  about  3  acres,  and  about  25  other  much  smaller  ones  around 
it,  all  polished  down  to  exactly  the  same  surface,  divided 
from  one  another,  however,  by  depressions  of  varying  depth.** 
He  also  states  that  on  a  spur  descending  from  the  Abbot 
Bange  roches-motUonneh  similar  in  character  are  very 
numerous.  He  did  not  observe  any  sigus  corresponding  to 
perched  blocks,  moraine  stuff,  nor  actual  traces  of  striated  or 
grooved  surfaces  anywhere,  although  he  cod jectures,  as  regards 
&e  possibility  of  glacial  action  being  traced  at  levels  below 
5,800  feet,  beneath  which  he  was  unable  to  find  further 
signs,  he  states : — "  I  have  looked  carefully  around  on  my 
way  up  and  down  the  mountain,  but  I  was  not  able  to  detect 
any  glacial  action  below  5,800  feet."  He,  however,  is  of 
opinion  that  in  the  Snowy  valley  a  glacier  might  be  expected 
to  have  descended  for  some  distance  from  the  mountains,  and 
thought  it  likely  that  moraines  may  eventually  be  found  there ; 
but  he  also  adds  that  it  is  only  in  this  valley  where  moraines 
may  be  expected,  "  because  it  is  the  only  one  which  comes 
down  from  an  extensive  plateau  on  which  a  glacier  was 
formed." 

Dr.  von  Lendenfeld  refers  the  age  during  which  such 
glacial  action  occurred  to  the  period  which  marked  the  more 
intense  form  of  glaciation  in  New  Zealand.  Mr.  Jas.  Stirling 
has  also  written  two  or  three  most  interesting  papers,  in  which 
he  gives  us  the  results  of  careful  observations  made  by  him 
on  several  occasions  among  the  Australian  Alps. 

Mr.  Stirling  corroborates  Dr.  von  Lendenfeld  in  attributing 
the  polished  rock  surfaces  on  Mount  Kosciusko  to  compara- 
tively recent  glacial  action.  He  also  states  that,  in  his 
opinion,  the  observed  widespread  dispersion  of  the  boulder 
deposits,  the  rounded  contours  of  the  crystalline  rocks,  and 
the  imdulatory  outlines  of  the  foot-hills  in  many  valleys,  all 
bespeak  agencies  distinct  from  ordinary  fluviatile  action, 
and  point  very  distinctly  to  glacier  action.  He  further 
cites  additional  evidence  of  glaciation  as  follows: — 
*' Erratics  in  the  Mitta  Mitta  and  the  Kiewa  Valleys; 
liuge  blocks  weighing  many  tons ;  smooth  surfaces  on 
the  Cobberas  Mountains  and  Mount  Bogong;  moraines 
at  the  base  of  the  latter  on  the  Mountain  Greek  YaJley ; 
eroded  lake  basins,  Dry  Hill,  Hermongee  Swamp; 
Omeo  Lake  basin ;  Morainic  Lake,  Mount  Welling- 
ton, etc. ;  but  he  carefully  observes,  in  conclusion,  that 
"  although  the  fact  of  a  glacier  action  can  ...  be  satisf  ao- 


\i^x^y  estobUsbsd  in  tbe  AustraUan  Alps,  jet  further  endeaqp 
is  desirable  as  to  the  sjnchrontaia  of  the  j^lacier  period  in 
,^y8tn^ia  with  that  of  the  glaciaJ  epoch  iii  the  Northjeim 
^^IBb^^ispher^." 

So  far  as  the  higher  levels  of  the  alpine  regions  of  Ana- 
tralia  ar^d  coneeroed,  the  observations  of  Dr.  von  Lendenfeld, 
Mr,  Stirling,  and  other  observers  leave  us  in  little  doulit  as 
io  the  ^euniueaess  of  the  evidences  of  glacial  action,  and  of 
'their  occurrence  at  a  comparatively  recent  date ;  althou^ 
,tliere  is  no  proof  of  the  date  of  the  occurrence  as  being  cfo- 
•ineidental  with  the  glacial  period  of  Northern  Europe.    N<>r 
-is  there  here  any  evidence  which  compel  us  to  infer  such, 
refrigeration  of  climate  as  would  in  such  a  low  latitude 
^(9&^4/0')  cause  glaciers  to  descend  below  the  2,000  feet  \\ffvA 
ihore  the  sea.    It  is  true  th  it  certain  conglomerates  bearing 
•the  marks  of  ice  action  have  recently  been  discovered  in 
Tietoriaby  Mesws.  Graham,  Officer,  and  Lewis  Balfour  as 
^  low  as  750  feet  above  sea  level,  biit  these  undoubtedly  striafeid 
boulders,  apart  from  other  objections,  are  so  similar   in 
4iharacter  and  so  intimately  associated  in  regions  of  recent 
igneoufl  disturbance  with    the   well-known   glaciated    con- 
glomerates of  Permo-Carboaiferous  age,  which  will  be  referred 
So  hereafter,  th^k^  I  cannot  at  present  see  my  way  clear  to 
vfM^pt  i}^  conclusions  of  Messrs.  Officer  ai^d  Balfour,  who 
jrecogAise  some  pf  the  ^^osibs  as  a  true  boulder  "  till/'  <>r 
^pH^ainC'prqfoiide,  formed    by   severe  glacial  action  during 
**  eocene  tiipes,"  aqd  inferred  by  thena  to  be  quite  diatinet 
,f^m  ,the  earlier  glacial  deposits  associated  with  them  of 
^P^ripQ-Ca^boniferous  age,  and    from   the  ice  erratics  md 
^jXkOTf^n/^  of  the  Aujitralian  Alps,  which  th^y  ascribe  to  a  mild 
oglaeia}  pe^od.dyri|Lg  the  pleistocene  age.     I  freely  admit  that 
the  appearance  of  so^e  of  the  deposits  so  lucidly  aud  ably 
.described  by  Messrs.  Officer  and  Balfour,  especially  the  deposits 
'  on  the  Korkuperrimal  (fig.  3)   seem  to  justify  the  cond^- 
,.«ions  {irrived  at  by  them  ;  but,  what  about  the  similarity  pf 
^  the  3triated  and  polished  blocks  and  stones  so  huddled  to- 
gether in  dislocations  or  fractures  of   the  underlymg  sand- 
^. stone  to  tlie  adjacent  and  almost  contiguous  to  the  ice-borne 
/conglomerates  of  permo-carbouiferous  age;   the  ''pell-mtOll 
.accumulation"  of  angular  and  rounded  block;  the  broken 
,  and  disintegrated  clays  or  shales;  the  ''angular  blocks  ^f 
y sandstone  in  every  conceivable  position";  the  underlying 
^'broken  and  shattered  sandstones  " ;  and  the  association  wiih 
.  the  more  recently  erupted  basaltic  sheet  P 

Do  not  these  cumulative  evidences,  taken  together  with  the 
K  latitude  and  low  altitude,  rathertend  to  prove  that  the  rooUs, 
.  i^dudixig  the  older  glacial  conglomerateiB  immediately  under- 
.  lying  t^e  basaltic  sheet,  have  been  broken  upy.dislocated,  and 
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jmnUed  together  bj  the  emptiTe  forces  which  more  recently 
ejected  the  OTerljing  basalt  r 

Sorely  this  seems  to  be  the  more  reasonable  inference  in 
accounting  for  the  so-called  boulder  ''till."  Whj,  in  the 
pell-mell  ruin  of  the  older  sandstones,  shales,  and  Permo- 
Carboniferous  conglomerates  should  we  omit  to  look  for  the 
broken  remains  of  the  latter  conglomerates  as  well  as 
for  the  broken  remains  of  the  similarly  disturbed  sand- 
stones and  shales  ?  And  if  the  supposed  "  till "  does  not 
contain  the  fragmentary  remains  of  the  admittedly- 
associated  older  conglomerates  of  Permo-Carboniferous  age,  in 
respect  of  which  we  haye  already  ample  evidence,  as  being  com- 
posed of  such  polished  and  striated  blocks  as  are  found  in  the 
**  till," — What  have  become  of  them?  The  causes  which  broke 
UD  and  huddled  the  older  sandstones  and  shales  must  have 
also  broken  up  and  jumbled  afresh  the  older  associated  con- 
glomerates ;  and  it  appears  to  me  unreasonable,  to  suggest  the 
intense  glaciation  involved  in  a  glacial  **  till "  theory  for  the 
origin  of  the  later  conglomeration,  while  the  remains  of  the 
older  and  similar  conglomerates — so  intimately  associated 
over  a  wide  area  with  the  sandstones  and  shales — have  not 
been  satisfactorily  accounted  for. 

Apart  from  these  objections,  even  the  most  ardent  advo- 
cates of  the  powerful  dynamic  agency  of  moving  ice  are  noir 
beginning  to  recognise  that,  while  influenced  by  gravitation 
on  steep  slopes,  the  abrading  power  of  ice  may  have  a  won- 
derful grinding  action ;  but  they  are  far  from  satisfied  in 
regard  to  its  power  to  tear  up,  dislocate,  and  fracture  the 
underlying  harder  rocks  over  which  it  glides,  at  least  not  to 
any  great  extent.  The  dislocations  and  fractures  of  the 
underlying  rocks  at  Korkuperrimal,  on  the  evidence  given,  do 
not  appear  to  me  to  be  the  work  of  ice. 

It  is  not  improbable  also,  as  regards  some  of  the  examples, 
that  on  abruptly  sloping  sides  of  creeks,  the  gravitating  value 
of  older  conglomerates,  which  may  have  been  suddenly 
thrust  up  by  recent  dislocations,  may  now  partly  overlie 
the  original  deposits  of  undisturbed  older  conglomerate  at  a 
lower  level  in  their  immediate  vicinity.  Such  occurrences  are 
common  in  Tasmania,  where  the  stratified  rocks  of  Permo- 
Carboniferous  and  Mesozoic  are  frequently  faulted  and  dis- 
turbed by  the  forces  which  ejected  the  more  recent  diabasio 
^eenstones  which  ramify  everywhere  throughout  these  rocks 
m  Eastern  Tasmania. 

In  any  case,  a  preconception  in  favour  of  a  particular 

hypothesis  is  apt  to  play  the  same  tricks  with  the  scientific 

imagination  as  it  does  with  the  imagination  of  unscientific 

•  sentimentalists ;  and  in  no  part  of  a  careful  observer's  duty  is 

it  more  imperatiye  that  he  should  guard  himself  by  careful 
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measurement  of  the  " personal  equation  cf  error,"  whether 
due  to  enthusiasm  or  preconception,  than  in  casps  where  the 
imagination  is  apt  to  read  or  project  hidden  foregone  causal 
conclusions  or  anticipations  into  those  facts  of  eyidenoe, 
which,  taken  bj  themselves,  are  readilj  adaptable  to  any  one 
of  many  possible  interpretations.  There  is  no  field  of 
geological  observation  where  there  is  more  avidity  shown 
in  drawing  hasty  inferences,  and  forming  generalisations  from 
imperfect  data,  than  in  that  section  which  concerns  itself 
with  the  occurrence,  dynamical  effects,  and  hypotheses  of 
causation,  in  respect  of  former  glacial  action.  In  no  field  is 
there  such  assurance  expressed,  based  upon  partial  or  imper- 
fect data,  and  in  the  face  of  the  widest  divergence  of  opinion 
in  the  interpretation  of  the  same  facts.  Whe^'e  sympathies 
are  too  strongly  enlisted  on  behalf  of  a  glacial  or  any  other 
theory,  they  are  apt  to  disarm  the  true  critical  faculty  of  the 
observer.  He  is  apt  to  infer,  too  readily,  that  all  rounded 
bosses  and  smoothed  rock  surfaces  in  the  vicinity  of  old 
shinglebeds are  veritable  roc/us-mouf(mne^s,nnd  thataU  shingle 
beds  are  moraines ;  and  imder  this  preconception  he  is  some- 
times not  critical  enough  to  distinguish  the  difference  between 
the  unequal  wearing  away  of  the  laminations  of  polished 
stones  derived  from  schistose  rocks  and  the  veritable  sfria  of 
ice  action. 

He  is  apt  to  magnify  one  of  the  elements  which,  with  other 
links,  are  necessary  to  form  the  complete  chain  of  proof — as 
itself  the  only  element  which  may  constitute  proof  in  favour 
of  a  conclusion,  i^s  evidence  of  ihispartialitj,  we  sometimes 
hear  of  the  discovery  of  a  single  striated  stone  put  forward  as 
constituting  the  only  real  proof  of  the  occurrence  of  former 
glacial  action.  Yet  the  occurrence  of  huge  perched  blocks  or 
erratics,  many  tons  in  weight,  of  a  rock  foreign  to  the  imme- 
diate neighbourhood,  resting  on  a  recent  accumulation  of  a 
well-known  rock— loam,  clay,  gravel,  or  peat — although  now 
devoid  of  either  polished  surfaces,  scratches,  or  grooves,  may, 
of  itself,  afford  more  unmistakable  evidence  in  proof  of  ice 
action  of  a  certain  age,  that  any  number  of  polished,  stria  ted 
and  grooved  stones,  taken  from  a  tumbled  drum  of  waterwom 
stones  and  clay ;  for  the  present  accumulation  in  which  the 
striated  stones  occur  may  not  have  been  formed  by  ice  action, 
although  some  of  its  contents  may  have  been  derivedy  imme- 
diately, from  former  moraine  stuff ;  and  even  should  the 
striated  and  polished  blocks  be  now  found  in  a  veritable 
moraine^  they  do  not  form  absolute  proof  that  the  ice  mark- 
ings, or  at  least  all  of  them,  were  actually  caused  by  the 
glacier  which  formed  the  moraine  in  which  they  are  now 
found  ;  for  in  many  of  the  Scotch  fiords  or  sea-loch  basins-^ 
if  we  accept  the  theory  of  an  inter-glacial  period-*  we  must 
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be  fffepsred  to  find  that  Uie  older  mommM,  in  the  path  of  Aba 
descent  of  the  mors  recent  glacier,  vould  padlj  be  dis- 
perged,  while  tome  of  its  contents  might  be  picked  xqp,  And 
^eTentuall J  form  part  of  the  latter  moraines  of  such  districte* 
Thus,  in  respect  of  undoubted  ice  striated  blocks,  we  most 
in  some  cases  be  prepared  to  fiod  them  as  not  indicating 
with  certainty  the  mode  of  origin  of  the  deposit  in  which  thej 
«re  now  Ibond ;  but,  like  certain  fossilif erous  rocks,  thej  jnaj 
haTe  be^i  derived  from  an  older  formation. 

An  enthusiast  is  also  apt  to  attribute  oi/ lake  basins  as  doe 
to  the  action  of  glaciers,  and  is  tempted  to  confound  the 
•debris  of  rocks  adjacent  to  steep  slopes  of  mountain  due  to 
gravitation,  with  superfieially  similar  remains  left  in  such  a 
«itniation  (lateral  moraines)  by  the  retreat  of  an  ancient 
glacier.  Of  course,  a  typical  geological  sceptic  may,  from 
prdudioe,  err  as  widely  in  the  opposite  direction^  and  remain 
atuDb<»-idy  unconvinced  in  the  nee  of  the  most  conduatve 
eTidence.  But,  in  the  latter  case,  although  the  indiridaat 
may  injure  himself,  his  very  stubbornness  may  benefit 
.  .geologioil  science  in  causing  search  to  be  made  for  still  more 
perfect  evidence,  and  in  causing  the  evidences  already  in  our 
poBsessicm  to  be  submitted  to  still  more  careful  sifting  and 
weighing.  I  have  been  led  to  make  these  remarks,  certaialj 
not  as  a  reflection  upon  the  judgment  or  conclusions  drawn 
by  any  of  the  very  able  observers  commented  upon  in  this 
review,  but  rather  as  my  humble  apology  for  venturing  to 
criticise,  generally,  the  opinions  of  men  of  better  general 
qualification  than  myself,  in  respect  of  doubtful  matters  where 
independent  judgment  may,  without  either  humiliation  tit 
presumption,  arrive  at  very  different  interpretations  with 
respect  to  the  same  facts.  These  remarks,  moreover,  apply 
as  strongly  to  myself  in  respect  of  the  contributions,  4m 
'  which  I  am  responsible,  regarding  the  evidences  in  favour  of 
glaciation  in  Tasmania  at  two  widely  separated  periods  in 
■Qie  history  of  our  rocks. 

EviDENOB  OF  Becsnt  Ola.cial  Actiok  in  Tabkaitia. 

Mr.  Oharles  Oould,  formerly  the  Oovemment  Geologist  t>f 
Tasmania,  was  the  first  person  who  appears  to  have  dnnm 
Attention  to  the  abundant  eridenee  <^  glacial  action  in  the 

•  alpine  valleys  of  Western  Tasmania.  'BSa  geological  obser- 
vations in  these  regions  about  40  years  ago,  amid  great  havd- 
ships  and  privationa,  extended  over  a  period  long  enough  to 

•  enable  him  to  work  up  the  topography  and  to  map  the 
characteristic  rocks  of  a  very  large  portion  of  what  has  bee^ 
until  recently,  a  comparatively  unknown  and  almost  inac- 
-oessible  region.  He  has  left  no  special  memoir  on  the 
evidences  of  glaciation,  but  it  was  through  verbal  conuniuiiea- 


tion  to  a  penonal  friend  of  mj  own,*  and  one  of  bis  earij 
aiBOciatefl,  that  I  first,  about  20  jeam  ago,  became  aware  of 
Ms  discoTerj  of  many  eyidenceB  of  glaciation  in  Tasmania, 
especially  in  the  yalleys  of  the  western  highlands,  which 
trend  westward  from  the  great  eleyaied  plateau  of  4,000  to 
5)000  feet  level,  which  occupies  an  area  of  some  400  square 
miles  iu  the  centre  of  our  heart-shaped  island.  On  its 
northern  and  western  sides  this  elevated  plateau  rests  upon  a 
less  elevated  but  still  more  extended  plateau,  whose  undula- 
tions preserve  a  generallevel  of  from  2,000  to  8,000  feet  above 
the  sea.  The  extreme  western  and  southern  part  of  the 
island  presents  a  wild  and  broken  array  of  lofty  mountain 
ranges  and  isolated  peaks,  with  deeply  cut  ravines  and' 
valleys,  but  whose  bases  rest  generally  upon  lower  levels  than 
the  western  portion  of  the  massive  central  plateau.  Although 
Tiasmania  does  not  possess  any  mountains  of  great  altitude, 
its  mountainous  character  may  be  best  realised  when  we 
consider  that  within  its  limited  extent  (26,215  square  miles) 
there  are  20  names  of  mountains  over  4,000  feet  in  height, 
and  as  many  as  50  named  mountains  whose  heights  exceed 
%S0O  feet 

The  large  inland  plateau  which  maintains  a  general  alti^ 
tude  of  about  4,000  feet,  rising  at  times  to  over  5,000  feet, 
ia  worthy  of  special  attention  when  regarding  the  conditions 
necessary  for  the  development  of  a  sufficiently  large  per- 
manent snowfield,  which  would  suffice  to  feed  glaciers  flowing 
from  its  marginal  slopes,  during  a  period  of  extremely  low 
temperature ;  for  great  height  or  extremely  low  temperature, 
f€r  i0,  does  not  constitute  all  the  necessary  conditions  for  the 
development  of  glaciers. 

We  must  also  conjoin  with  either  of  these  conditions 
bnadth  of  area  of  the  n6r6  or  snow  catchment,  and  a  great 
local  precipitation  of  water  vapour.  The  necessary  combina- 
tions of  these  requisite  conditions  are  not  dreamt  of  by  many 
who  too  readily  invoke  glacial  action  within  the  Tertiary  or 
Pleistocene  period  in  regions  where  it  is  difficult  to  realise  the 
full  combination  of  the  essential,  conditions  necessary  for  its 
production. 

The  following  description,  already  given  by  me  in  a  former 
publication,t  may  help  to  afford  the  necessary  information  to 
iSiose  who  may  wish  to  know  whether,  in  the  event  of  a  greatly 
lowered  temperature,  due  to  astronomical  or  other  causes, 
the  great  inland  plateau  of  Tasmania  possesses  all  the  other 
requisite  conditions  for  the  generation  of  glaciers : — 

**  The  great  central  greenstone  plateau  of  the  Lake  Country 
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(42°  Sontli  lat.*),  in  its  northern  put  especially,  preserves  a 
geaeral  rugged  or  andolating  lerel  of  aboat  4,000  feet  altitode, 
and  its  higher  bosses  aod^  peaks  and  its  Tallejs  d  i  not  Tarr 
much  more  than  1,000  feet  above  or  below  this  uniform  leveL 
From  the  Picton  to  Ghwl's  Hill,  a  distance  northerlr  of  over 
a  hundred  miles,  its  westerly  limit  maj  be  roughlj  traoed, 
forming  a  bold  and  widely  undulating  margin  relative  to  the 
western  oouotry,  whose  immediate  genend  upland  surface 
ranges  between  2,003  and  3,000  feet  above  sea  leveL  This 
margin  is  markeJlj  broken  by  the  elevated  outlying  ^or 
forming  the  Eldon  Bange,  near  Lake  St.  Clair.  From  Qad's 
Hill  in  a  south  easterly  direction  to  the  Table  Mountain;  a 
distance  of  not  less  than  90  miles,  its  similarly  indented 
margin  presents  a  still  bolder  character  as  it  approaches  and 
contrasts  with  the  lower  fertile  plains  and  vallevs  of  the 
Meander  and  South  Esk,  which  seldom  exceed  an  altitude  of 
from  600  to  700  feet  above  sea  leveL 

"  At  the  great  northern  and  southern  water  divide,  in  the 
neighbourhood  of  the  Table  Mountain,  it  suddenly  recedes 
and  contracts,  forming  a  large  bight  in  the  direction  of  the 
Upper  Derwent  tributares,  notably  the  rivers  Nive  and 
Ouse,  from  which  its  level  tends  to  fall,  and  its  marginal 
boundaries,  though  frequently  rising  into  high  mountain 
rid)?e8  towards  Mount  Wellington,  no  longer  mountains  the 
uniform  boldness  of  outline  which  characterises  its  northern 
aspect.  .  .  Nearly  everywhere  along  and  agaiust  this 
plateau  and  the  greenstone  crests  of  Mount  Dromedary, 
Mount  Nicholas,  Eldon  Bange,  Mount  Gell,  Qrass  Tree  Hill, 
Constitution  Hill,  and  mo^t  of  the  elevated  south-eastern 
dividing  ranges,  the  various  members  of  the  Carboniferous 
(Permo-Carbonif erous)  and  Mesozoic  rocks  are  seen  to  repose 
invariably  in  a  horizontal  position,  or,  at  most,  with  a  very 
slight  dip  towards  or  away  from  them." 

From  this  description  it  will  be  apparent  that,  given  a 
period  of  extremely  low  temperature,  the  great  elevated 
plateau  of  Tasmania  possesses,  in  a  special  miuiner,  a  great 
width  of  space  at  a  high  level  for  the  formation  of  an  exten- 
sive snowfield.  It  is  also  significant  that  in  its  present 
western  margin,  in  the  vicinity  of  the  mountain  vaDeys,  where 
evidences  of  former  glacial  action  are  so  abundantly  manif est, 
there  is  now  even  the  greatest  amount  of  rainfall.  This  is 
shown  by  the  records  at  the  stations  at  Corinna,  Strahan,  and 
Waratah,  on  the  western  aspect,  as  contrasted  with  the 
records  of  Great  Lake,  Boss,  Oatlands,  and  Bothwell,  towards 
its  eastern  limits,  as  in  the  following  table:— 

*A  height  of  6,000  feet  In  thia  Utitade  would  have  an  inland  temperatoxe  of  that 
of  nearly  6,600  feet  altitude  in  the  region  of  the  Austxalian  Alps. 
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Wbstebn  Rlvstf aJjJs  (1890). 

Station. 

• 

Altitude 
feet 

Annual 
rainfall 
(inches). 

Maximum 
month. 

Corinna 

•••             15         ... 

69  50 

•*. 

October 

Straban 

20         •«• 

61-39 

•  • . 

October 

Waratah 

Mean      

Eabtesk  Ra. 

76-45 

••• 

October 

f 

65-78 

1 

IKFALL. 

Great  Lake 

•  ••                     OyOlb"                         ... 

34  64 

•■• 

June 

Boss 

580 

19-95 

... 

June 

Oatlands 

1,337         ... 

23,48 

... 

June 

Bothwell 

...       2,000  (?)    ... 
Mean 

23-63 

••• 

June 

• 
• 

25-42 

• 

'  So  far  as  we  can  judge  from  existing  meteorological  condi- 
tions, which  show  that  precipitation  on  the  western  portion 
cf  the  plateau  is  nearly  three  times  the  amount  of  that 
in  its  eastern  portion,  it  is  obvious  that  if  astronomical  causes 
j^roduced  a  lowered  temperature  in  the  Southern  Hemisphere 
during  the  last  period  of  maximum  eccentricitj,  combined  with 
winter  in  aphelion,  the  greatest  precipitation  of  snow  would  take 
place  near  to  the  western  margin  of  our  great  mountain  plateau, 
and  would  there,  probablv,  collect  in  sufficient  mass  to  outweigh 
the  short,  hot  summer  melting,  and  to  supply  its  western 
alpine  yallejs  with  numerous  ice  streams  or  glaciers ;  and 
while,  therefore,  supplying  prima  fade  evidence  of  favourable 
conditions  for  the  development  of  glaciers  on  the  west,  it  is 
also  suggestive  as  an  explanation  of  the  apparent  total  absence 
of  evidence  of  glaciation  on  its  eastern  slopes,  where  the 
summer  melting  might  exceed  the  amount  of  precipitation. 
In  any  case,  it  adds  greater  force  to  conclusions  drawn  from- 
the  positive  evidences  of  glaciation  observed  by  various 
persons  in  the  alpine  valleys  of  our  western  highLinds,  a 
l^rief  account  of  which  may  now  be  given  in  chronologioaL 
order. 

EviDEircBS   OF  Glaciation   in   thb  Alpinb  YaIiLstb  or 

Western  Highlands  of  Tasmania. 

.  I  have  already  alluded  to  Mr.  Charles  Gould's  observationSy 
made  about  40  years  ago,  of  abundant  evidence  of  the  usual 
dynamic  effects  of  ancient  glaciers  in  the  principal  alpine 
Talleys  of  the  western  highlands  of  Tasmania,  although  it 
i^  to  be  regretted  that  this  most  accomplished  observer,  sa. 
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&r  as  I  know,  haa  left  no  special  menooir  of  his  extended 
obserTations  on  this  subject. 

In  thp  year  1874,  in  compaDj  with  the  late  Hononible^ 
J.  A.  Scott,  W.  C.  Pignenit,  Lieut.  Burgess,  and  two  other 
j^TSons,  I  spent  six  weeks  (all  of  the  party  laden  with  knap- 
&«cks  weighing  from  60  to  70  lbs.)  in  exploring  the  whole  of. 
the  south-western  region  of  the  western  highlands  lyin^ 
between  the  mouth  of  the  Huon  and  Macquarie  Harbour, 
and  in  making  collections  and  obserrstions  on  the  geology 
and  botany  of  this  region.  In  the  year  1879  I  formed  one 
of  a  similar  party  in  exploring  the  northern  region  of  the 
"western  highlanas,  including  Gad's  Hill,  Middlesex  Plains.- 
Vale  of  BelVoir,  Valentine's  Peak,.  Mount  Bischoff,  head 
waters  of  the  Mackintosh  Valley,  and  other  tributaries  of  the 
Pieman  and  Arthur. 

•  •  •  •  • 

In  the  year  1887,  in  company  with  my  friend,  the  late 
C.  P.  Sprent,  Deputy  Surveyor-Qeneral,  and  five  others,  I 
trayersed,  on  foot,  and  examined  the  whole  of  the  region 
lying  near  to  the  route  across  the  island  by  way  of  the  Ouse, 
Bronte,  Lake  St.  Olair,  Mount  King  William  I.,  Mount 
Arrowsmith,  Collingwood  Valley,  King  Biyer,  Mount  Lyell^ 
Oueen  Biyer,  Macquarie  Harbour,  thence  northward  acrosa 
^e  Hentys,  Mounty  Heemskirk,  Coriuna,  Why  to  and  Hazle- 

Sood  Biyers,  Magnet  Bange,  and  Mount  BischofE,  to  Emu 
ay  on  the  North- West  Coast.  I  had  the  opportunity  at 
this  time  to  yisit  many  of  the  lakes,  including  Lake  Dixon, 
eind  to  spend  three  days  in  examining  more  particularly  the 
rock  formations  on  Mounts  Owen,  Lyell,  and  Sedgwick. 

I  had  thus  ample  opportunities  for  obserying  the  msLny] 
eyidences  of  former  glaciation  in  these  regions,  enabling  mo 
to  confirm  the  earlier  obseryations  of  Mr.  Qould,  and  also^ 
fabling  me  to  record  the  general  results  of  such  obserya- 
tions in  my  work  on  the  '*  Geology  of  Tasmania,"  begun  in. 
the  year  1884,  and  published  in  the  year  1888.    I  only  gara 
^y .  general  conclusions  in  this  work,  although  my  notetf. 
eontained  particulars  regarding  the  abundant  occunfenoe  of 
99o;raines,  roches-moutonnees,  scooped  tarns  and  lakiss  innu-- 
^erable,  huge  ice-bom  erratics,  polished  rock  surfaces^  etb., 
in  many  localities ;  notably  in  the  Gk)rge  descending  from) 
Scott's  Peak  in  the  centre  of   the  lofty  and  picttiresque 
Arthur  Batfges,  and  along  the  Alpha  and  other  tributaries  o7 
the  Craycrof t  and  Huon  Biyer ;  in  ,  deep  gorges  descending 
from  Mount  Wedge  towards  Lake  Redder  and  the  Serpen- 
tine j  on  the  neighbouring  slopes  df  the  Franklahd  Bange ; 
ifa  deep  upper  gorges  aiid  yalley s  of  the  tributaries  of  thi&' 
Mackintosh  Biyer  leading  from  Granite  Tor  and  Bard  Bliifl; 
Vnt  particularly  in  the  romantic  yalley  of  the  Lakes  Dlxoii 
and  Undine,  at  the  source  of  the  Franklin,  in  the  iifujaediitd- 


"vioiiiitj  of  MoQfit  Gkll  and  Mount  Hngel.  ^e  vallejr  of 
L4ke  Dixon  id,  |>ar  excellmee,  the  ideal  of  a  perfect  glacier 
TttU^j.  No  olie,  however  igootant  of  glacial  action,  cotild  in  this 
n^ighbourliood  gase  trpon  tho6e  beautif nl  scooped,  or  rather 
abtuded,  lakes  or  tarns  (many  with  islets,  as  also  observed 
hj  Mr.  Montgomery  iu  the  region  of  Bam  Bluff  and  Mount 
FdHoh) ;  the  snow-white,  polished,  billowy,  and  cascade^lilte 
roehes  m&uidnneeSf  composed  of  qnartzites,  on  the  tipper 
n&argin  of  Lake  Dixon,  together  ^th  the  tumbled  moraines 
afid  large  erratic  on  the  lower  banks^-at  a  level  of  about 
2,000  feet— without  being  impressed  with  the  idea  that  its 
singularly  characteri^ic  features  must  have  been  produced  by 
the  slow  rasping  flow  of  an  ancient  riter  of  ice. 

The  nulnerous  beautiful  lakes,  many  ^ith  wooded  islets, 
oh  the  lap  and  all  around  the  base  of  the  steep  slopes,  as  at 
Mount  King  William  I.,  the  beautiful  Lake  Augusta  under 
SUbn  Bhiff,  Lake  Petrarch  in  the  romantic  Cuvier  Yalley, 
lakes  and  lakelets  near  Mount  Hobhonse^  and  southward  in 
the  Valley  of  Basselas,  as  well  as  the  clusters  of  lakelets  at 
the  head  of  Traveller's  Best,  and  other  sources  of  tributaries 
of  the  rivers  Derwent,  Gordon,  King,  and  Pieman,  are  all 
eminently  suggestive  of  being  originally  carved  or  sculptured 
by  ice  action  during  a  former  glacier  epoch  in  Tasmania. 

The  abundance  of  conclusive  evidence  so  impressed  me, 
that  when  I  referred  to  them  in  the  descriptive  part  of  "  The 
deology  of  Tasmania,''  I  was  content  to  summarise  them 
merely  as  a  general  confirmation  of  the  previous  observations 
of  Mes&rs.  Gould  and  Sprent.  Thus,  at  p.  164,  in  referring 
to  the  remains  of  our  conl  measiires  on  the  western  crests  of 
the  Great  Plateau,  I  state :  "From  information  obtained  from 
the  Hon.  J.  A.  Scott,  now  deceased,  and  from  the  appearance 
of  their  bold  stratified  clifEs,  as  seen  by  the  writer  from 
ittount  Arrowsmith,  it  woiQd  seem  that,  like  the  coal  seams 
at  Ben  Lomond,  Mount  Nicholas,  and  Fingal,  the  coal 
measures  of  this  basin  are  the  remains  of  a  deposit  of  con- 
rfderable  thickness  and  extent,  lying  at  the  higher  levels 
s^^nst  the  flanks  of  elevated  peaks  of  the  ancient  greenstone, 
tnat  is,  above  the  marine  beds  which  also  occur  there  in  the 
ikme  relative  position  as  the  places  already  mentioned.  It 
ill  eirident  that  the  valleys  intervening  between  the  great 
^ehstone  plateau  and  the  neighbouring  isolated  greenstone 
peaks  have  been  carved  out  of  this  upper  deposit  and  the  under- 
lying (Permo-Carb.)  marine  beds.  The  work  of  denudation 
has  been  so  vast  that  only  fragments  of  this  once  more  widely 
eltended  system,  abutting  against  (or  underlying)  the  green- 
stone, now  bear  evidence  of  their  original  extfent.  Both 
Mr.  Gould  and  Charles  Sprent  bear  testimony  to  the  faot 
iktkt  glacial  action  at  bne  time  must  have  been  an  iAiportani 
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fl(gent  in  the  denudatioii  of  the  immense  caiions  (mt  gorges 
which  trend  away  from  the  elevated  plateau  westward. 
Mr.  Sprent  informs  me  that  for  a  great  distance  along  the 
bed  of  the  Mackintosh  Biver,  which  suddenly  cuts  its  way  to 
the  lower  levels  towards  its  main  artery,  the  Pieman  Biver, 
are  to  be  found  immense  blocks  of  granite,  some  of  which 
are  many  tons  in  weight.  These  granite  blocks  are  truly 
trraiiCy  as  the  granite  is  not  now  to  be  found  in  situ  snj'' 
where  along  the  present  course  of  the  river.  It  is  probable 
that  the  former  have  been  derived  from  glaciers  which 
descended  into  the  lower  valley  from  the  direction  of  Oranite 
Tor,  whose  summit  still  rears  its  head  4,500  feet  above  the 
existing  sea  level/*  At  pp.  216,  219,  254,  255,  256,  and  296 
there  are  also  extended  references  attesting  tho  prevalence  of 
evidence  as  to  the  local  glaciation  of  the  western  Alps  of 
Tasmania  during  the  glacier  epoch  of  Australia. 

Mr.  G.  P.  Sprent  began  his  laborious  explorations  in  the 
north-western  highlands  in  the  year  1875.  No  one  had  a 
more  intimate  knowledge  of  this  wild  country,  for  he  was 
the  pioneer  who  first  opened  out  the  greater  part  of  this 
country  to  miners,  by  a  process  of  track-cutting  almost  like 
tunnelling  in  the  horizontal,  bauera,  and  other  scrubs — ^the 
terrible  barriers  to  progress  in  this  region.  In  1876  he  par- 
ticularly observed  the  striking  evidences  of  glacial  action  in 
the  alpine  regions  of  the  west ;  but,  although  he  gave  me, 
verbally,  almost  graphic  descriptions  of  these  evidences,  it 
was  not  until  the  year  1886  that  he  gave  a  brief  written 
description  *  of  his  observations  made  ten  years  previously. 
At  p.  58,*  he  thus  refers  to  evidences  of  glaciation  observed 
by  him  in  the  year  1876  in  the  Mackintosh  Valley  :  "At  the 
place  where  I  struck  the  Mackintosh  there  are  two  immense 
cliffs  standing  a  little  back  from  the  river,  and  at  least  600 
feet  high.  Looking  at  these  cliff's  from  above  or  below  stream 
they  look  like  two  small  mountains ;  but  from  the  top  of  the 
gorge  they  are  completely  lost  in  the  dark  shade  of  the  slope. . 
The  river  bed  is  full  of  immense  rounded  boulders  of  granite, 
although  I  could  not  ascertain  that  any  occurs  in  situ  there- 
abouts. The  cliffs  are  of  sandstone,  and,  judging  from  all 
appearance,  I  am  of  opinion  that  this  deep  gorge  represents 
the  track  of  an  ancient  glacier  flowing  down  from  the  vicinity 
of  the  Cradle  Mountain  and  Bam  Bluff.  Tracen  of  glacial 
action  are  common  all  over  the  Weit  Coast  in  localities  close  to 
Idgh  mountains^  hut  it  is  prohahle  that  these  glaciers  did  not 
descend  to  the  lowlands.  The  granite  boulders  of  the  Mackintosh 
are  of  a  very  large  size,  some  at  least  five  tons  in  weight,  and  it 
s  impossible  to  account  for  their  presence  except  on  the  glacial 

*  "Becent  explorationfl  on   the  West  Goaafe  of  Tasmania,"  by  G.  P.  Sprent»- 
CTrnns.  and  Proc»  Boy.  Geo.  Soo.  of  AttstraL,  Vic.  Br.,  YoL  HL— iV. 
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Mu/pposition**  He  tben  proceeds  to  state :  " On  the  sides  of 
the  gorge  there  are  many  small  boulders.  In  one  I  found 
a.  quantity  of  carbonate  of  copper.  I  had  not  sufficient  time 
to  search  for  striated  markings  on  the  rocks,  but  my  impreii- 
sioo  was  confirmed  in  later  years  by  the  account  of  Mr,  W,  R. 
Bell,  who  described  the  position  of  the  moraine  of  this  ancient 
glacier.  The  same  indications  are  to  he  found  in  the  King 
Miver  and  the  Franklin  River ^ 

■ 

It  is  evident,  therefore,  that  the  recent  account  of  all  the 
characteristic  phenomena  of  glaciation  observed  in  1892  and 
1693  by  Messrs.  Dunn  and  T.  B.  Moore*  in  the  same  region, 
that  is  in  the  neigbbonrhood  of  Mounts  Tyndall,  Sedgwick, 
and  Murchison,  and  charted  so  clearly  on  Mr.  T.  B.  Moore's 
accompanying  maps,  confirm  Messrs.  Oould,  Sprent,  and  Bell's 
earlier  observations  ;  and  although  the  later  observers,  Dunn 
and  Moore,  write  as  if  they  were  unacquainted  with  the  much 
earlier  observations  of  the  persons  named,  as  well  as  of  the 
descriptions  to  be  found  in  my  work  on  the  Gkology  of  Tas- 
mania, it  does  not  detract  in  the  smallest  degree  from  the 
valuable  additions  which  they  have  made  to  our  knowledge  of 
the  evidence  of  former  glacial  action  in  the  alpine  regions  of 
Western  Tasmania. 

» 

The  occurrence  of  what  appears  to  be  the  older  con- 
glomerates, so  closely  associated  with  newer  drifts,  and  also 
bearing  ice  marks,  according  to  Dunn  and  Moore,  and  which 
may  possibly  be  local  representations  of  the  debris  of  floating 
cue  partly  stranded  ice  sheets,  so  abundantly  manifested  in 
rocks  of  Permo-Carboniferous  age,  in  South-Eastern  Tasmania, 
and  also  in  similar  rocks  in  Victoria  (Bacchus  Marsh),  and 
New  South  Wales,  suggest  doubt  as  to  whether  some  of  the 
moraine  stufE,  found  on  the  flanks  of  western  mountains,  upon 
whose  crests  this  older  conglomerate  rests,  may  not  be  con- 
founded at  times  with  the  true  moraine  stuff  of  the  more  recent 
glacier  epoch  ;  for  it  is  possible  that  recent  disintegrations  o£ 
the  older  ice-marked  conglomerate,  gravitating  over  the  steep 
slopes,  may  also  be  largely  represented,  and  sometimes  mixed 
lip  with  the  more  recent  moraines.     It  is  barely  conceivable, 

I  however,  that  the  older  conglomerate  would  still  preserve  the 

finer  marks  of  scratches,  striae,  or  groovings ;  but  if  the  less 
perishable  rocks  were,  until  recently,  preserved  undisturbed 
in  some  peculiarly  favourable  matrix,  it  is  conceivable  that 

\  some  traces  of  original  markings  might  still  rem^rin  unob- 

I  literated. 

There  is  one  or  two  facts  of  very  great  importance  dis- 
dosed  by  Mr.  T.  B.  Moore's  charts  and  observations  which 

*  «  "  DiflcoTery  of  Glaciation  in  the  Tidnity  of  Mount  Tyndall,  Tei.smania."    By  T. 

B.  Moore.   (Boy.  Soo.,  Tas.,  1808)l 
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deserve  special  attention.  First,  as  regards  the  height  up  to 
wliich  the  marks  of  glaciation  are  found,  Mr.  Moore  iofonns 
us  that  the  surface  of  the  couglomerates,  within  25  feet  of 
the  summit  of  MouDt  Tjndall,  is  polished  and  striated,  that 
is»  at  an  altitude  of  8,850  feet.  It  is  evident  here  that  th» 
collecting  ground  for  the  snow  to  generate  glaciers  in  the 
slnall  [remainicg  peak  of  25  feet  would  not  of  itself 
adequately  account  for  these  higher  polished  surfaces,  nor  for 
the  supply  of  glaciers  on  all  sides  which  abed  such  eitensite 
Skoraines  as  those  lying  all  around  Lakes  Solleston,  Garnet^ 
Dora,  Dunn's  Boss;  and,  similarly,  the  small  portion 
of  Mount  Sedgwick  remaining  above  the  original 
D^T^  would  not,  of  itself,  adequately  accoimt  for 
itfl  higher  glacial  markings,  nor  for  the  extensive  morainea 
around  Lake  Margaret,  Hamilton  Moraine  (enclosed  bj 
a  circular  belt.  Basin  Lake),  Lake  Spicer,  etc.  The  general 
trend  of  strias  may  as  readily  on  lower  levels  have  the  arrow 
head  of  lineal  direction  turned  the  other  way.  Is  it  not 
conceivable  that  the  great  elevated  catchment  basin  of  the 
great  plateau,  a  little  further  east,  may  have  sent  down,  by 
the  existing  deep  channels  of  the  North  and  South  Eldon,  its 
far  mightier  glacier  streams,  which,  obstructed  partially  hf 
the  slightly  elevated  plateau  of  Lake  Spicer  and  Lake  Dora, 
might,  nevertheless,  ride  over  them,  abrading  and  scooping 
out  the  basins  of  the  present  lakes  and  lakelets  in  the  line  of 
their  path,  until  they  were  finally  stopped  by  impact  and 
convergence  with  whatever  local  glaciers  flowed  from  the 
crests  of  Mount  Sedgwick  and  Mount  Tyndall,  and  there* 
after  their  united  streams,  producing  the  large  accumulation 
of  moraine  stuff  on  the  2,182  to  2,400  feet  plateau  at  their 
bases,  and  at  their  arrested  or  final  melting  points?  These 
remarks,  however,  are  merely  suggestive,  and  are  mainly 
occasioned  by  the  dif&culty  of  adequately  accounting  for  the 
moraine  stuff  and  the  extent  of  the  glaciers,  when  so  smaU 
a  collecting  ground  remains  above  the  ancient  ^6t6  or  snow 
line  on  the  caps  of  Mounts  Tyndall  and  Sedgwick.  At  any  rate, 
Mr.  Moore  has  supplied  us  with  most  Taloable  evidence  which 
help  towards  the  solution  of  these  and  other  difficulties,  and 
his  topographical  charts  of  the  leading  features  of  this  inter« 
esting  neighbourhood  are  simply  invaluable  to  anyone  who 
wishes  to  study  them.  The  prevalence  of  moraines  at  the 
2,000  feet  level,  both  here  and  Mount  Pelion  and  Lake  Dixon, 
indicating  generally  the  retiring  points  of  the  principal  glaciers, 
are  very  significant,  and  strongly  support  my  former  views  as 
to  the  absence  of  evidence  of  glaciation  in  the  lowest  levels, 
afid  also  as  to  the  probability  that  none  of  our  Taemanian 
glaciers  ever  reached  the  sea. 

'  ^e  able  paper  by  Mr.  A.  Montgomery,  M«A.,  (JovenL**. 
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fZaeut  Qeolo^st,  which  has  been  read  to  us  this  eyening,  I 
'bad  the  privilege  of  reading  beforehand.  It  contains  a  rerj 
'.uiteresting  acoount  of  his  recent  geological  observations,  majxy 
of  which  are  new  and  extremely  interesting ;  but,  above  all, 
it  not  onlj  greatly  extends  our  knowledge  of  glacial  phenomena 
;  in  Tasmania,  but  we  have  also  a  valuable  OKamination  of  ail 
coUatecal  evidences,  which  bear  directly  or  indirectly  on  Hxe 
^possible  extent  of  glaciation  in  Tasmania  generally  during  the 
Iglacial  epoch,  its  intensity,  and  its  cause ;  and  upon  the 
whole  I  am  gratified  to  find  that  his  extended  and  independent 
.inquiries  lead  him  to  a  conclusion  similar:  to  my  own,  viz., 
that  although  refrigeration  of  our  climate  was  sufficiently 
intense  duruag  the  glacial  epoch  to  produce  streams  of  glaciers 
upon,  our  alpine  regions  in  the  west,  and  possibly  in  other 
moTmtains  further  south,  he  is  inclixied  to  believe  that  the 
.refrigeration  was  not  so  intense  as  to  cause  the  ice  to  invade 
the  levels  of  our  lowlands.  He  seems  disposed,  however,  to 
expect  the  initiation  of  snowfields  and  glaciers'  in  isolated 
mouatoins  further  east,  but  I  have  given  my  seasons  already 
why^I  incline  to  think  that  the  smaller  amount  of  precipita- 
tion, and  possibly  the  milder  local  climate  of  the  eastern  part, 
-may  have  combined  to  turn  the  baJanoe  of  summer  melting 
against  winter  precipitation,  and  so  cause  a  pluvial  .epoch,  at 
most,  in  Eastern  Tasmania.  This  inference,  in  my  opinion, 
-would  harmonise  more  closely  with  all  the  known  facts,  and 
particularly  with  the  total  absence  of  any  clear  signs  of  glacial 
phen^onena  among  our  pluvial  terrace  drifts  in  the  lower 
levels  of  Eastern  Tasmania. 

Hr.  MontgomeiT  is  also  inclined  to  ascribe  a  greater  de- 
nuding power  to  glaciers  in  the  formation  and  deepening  of 
mountain  valleys  and  ravines  than  I  am  myself  disposed  to 
.allow.  I  admit  they  are  very  important  agents  in  iutensify- 
.  ing  the  great  work  of  denudation  in  mountain  valleys,  whoQe 
channels  have  already  been  deeply  cut  by  flowing  water;  but,  on 
the  whole,  the  real  carver  of  valleys  and  ravines,  and  the  gre^t 
waster  of  land  suif  aces  is  great  precipitation,  the  more  mobile 
gravitation,  and  the  infinitely  greater  dissolving  power  of 
water  in  motion.  Valleys  originally  formed  by  water  agency 
*  determine  the  course  which  glaciers  have  followed,  rather  than 

that  glaciers  have  determined  and  cut    out  the  channels 
of  valleys   in    which    they    have    been   known    to    occur. 
.  I  am  also  of  opinion  that  the  greater  denudation  of  the 

'  western  slopes  of  the  great  greenstone   plateau — ^which,  in 

my  work,  "The  Geology  of  Tasmania,"  I  inferred  that  it 
extended,  probably  at  the  close  of  the  Mesozoic  age,  west- 
wards as  far  as  the  West  Coast  Eange,  which  it  partly 
embraced — was  effected,  and  the  leading  features  carvea 
*out,  much  as  they  are  now  found,  loiig  prior  to  our  glacier 
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epoch,  and  this  denudation  must  have  been  in  constant  and 
.  intense  operation  ever  since  the  upheaval  of  the  plateau. 
Even  if  we  allowed  only  a  period  of  2|  millions  of  years  to 
have  elapsed  between  the  upheaval  of  the  great  greenstone 
platoau,  while  allowing  a  waste  at  the  average  estimated 
rate  of  one  foot  of  rock  in  3,000  years,  we  must  also  allow 
that  denudation,  especially  that  powerful  form  of  eating^ 
back  against  water  courses,  would  have  removed  a 
quantity  of  matter — from  its  ravines  especially— equivalent  to 
a  uniform  depth  of  833  feet  over  its  whole  area;  and  this 
estimate  in  such  an  elevation  is  probably  far  too  low.  The 
denudation,  which  has  been  effected  even  since  the  earlier 
glacier  epoch  relatively,  could  not  he  a  third  of  this  amouni ; 
and  since  the  maximum  stage  of  the  glacial  ep<$ch,  210,000 
years  ago,  probably  not  a  tenth  of  the  amount  of  denudation 
which  must  have  been  effected  prior  to  the  later  glacial 
epoch. 

The  probability  that  our  valleys  would  originally  eat 
inward  in  cuts  against  the  vertical  faces  of  the  elevated 
plateau  also  invalidates  any  inferences  drawn  from  the  latest 
cuts  made  in  its  watercourses  far  in  the  interior  of  the 
upland  regions ;  for  the  beginnings  or  initial  stage  of  a  valley 
system  at  its  original  outer  edge  would  give  widely  different 
results.  However  this  may  be,  Mr.  Montgomery's  observa- 
tions of  recent  action  are  valuable,  although  some  of  the 
inferences  drawn  by  him  may  not  apply  as  widely  as  he  may 
be  inclined  to  consider  at  the  present  moment.  In  the 
greater  number  of  conclusions  formed  by  him,  however,  I 
cordially  concur.  The  evidence  given  by  him  of  glacial 
phenomena  in  the  vicinity  of  Mount  Pelion  and  Lake  Eyre 
are  particularly  full  and  clear,  and  leave  not  the  slightest 
doubt  as  to  their  genuine  character.  His  demonstration  of 
the  existence  of  glaciers  flowing  from  the  elevated  regions  of 
Bam  Bluff  and  Mount  Pelion  (whose  peaks  are  fully  1,000 
feet  higher  than  Mount  Tyndall),  of  their  discharge  of 
moraine  stuff,  of  their  singularly  perfect  roches-moutonnsesp 
and  erratics  at  the  2,000  to  2,792  feet  level  near  Lake  Eyre, 
is  simply  complete  and  unassailable.  His  paper,  as  a  whole, 
is  the  most  comprehensive  contribution  which  I  have  yet 
seen  as  regards  the  whole  question  of  glaciation  and  its  sup- 
posed cause,  so  far  as  Tasmania  is  concerned,  I  do  not  here 
refer  to  Mr.  Montgomery's  views  as  to  the  causes  of  thje 
glacial  epoch  further  than  to  remark  that  he  adopts  in  the 
main  the  view  which  requires  the  concurrence  of  astronomical 
and  favouring  geographical  and  physical  causes,  a  view  whick 
I  myself  have  adopted  in  "  The  Geology  of  Tasmania." 

The  whole  subject  of  causation  is  treated  separately  here- 
after. 
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Xtidences  of  Gbbat  Glacial  Epochs  CoNciiBBnra  with 
Gbeat   Cycles   of  Change   in  Obgakic    Life,   and 

ALSO  CoNCUBBBNTLT  WITH  EXCEPTIONAL    TeBBESTBIAL 

Disttjbbances. 

The  adoption  of  the  astronomical  theory  as  the  sole  cause 
of  glacial  epochs  throughout  all  time  naturally  excited  a  pre- 
judice against  it  in  the  minds  of  many  able  geologists,  because 
the  known  records  of  the  rocks,  with  the  exception  of,  per- 
haps, the  last  two  great  cold  epochs — viz.,  "The  glacier 
epoch  of  Australasia,"  at  the  beginning  of  the  Pliocene 
(Neogene  of  Tasmania),  and  the  *'  ice  age  "  of  Europe  and 
North  America,  in  Pleistocene  age — there  is  not  the  feeblest 
evidence  of  glacial  phenomena  intercalated  within  the  sedi- 
mentary formations,  even  going  as  far  back  as  the  close  of 
Permo-Carbonif  erous  times.  This  utter  lack  of  correspondence 
with  the  frequent  recurrences  of  periods  of  maximum  eccen- 
tricity of  the  earth's  orbit  with  winter  in  aphelioa  in  any  one 
.hemisphere  every  21,000  years,  through  all  this  time,  certainly 
appeared  to  demonstrate  that  the  astronomical  theory  alone 
could  not  adequately  account  for  the  facts. 

The  "imperfection  of  the  record^*  theory  of  effacement 
which  was  sought  by  Sir  Bobt.  Ball  and  others  to  form  a» 
buttress  to  it,  breaks  down  completely  when  closely  and 
widely  inquired  into.  But  perhaps  the  greatest  blow  to  the 
"  i$npe7feetion  of  the  record  "  theory  of  effacement  in  attempt- 
ing to  show  harmonious  reasons  for  the  total  absence  of  glacial 
phenomena  in  the  tertiary  rocks  generally — in  Europe  a;t 
least — corresponding  to  recurring  cycles  of  eccentricity,  is  the 
discovery  of  glacial  phenomena,  consisting  of  vast  beds  of 
striated  conglomerates,  polished  rocks,  perfect  rocheS" 
moutonneSa,  and  huge  ice-borne  erratics  in  the  rocks  of  PermO' 
Carboniferoua  age,  of  nearly  all  countries  in  both  hemi- 
spheres; and  thus  even  showing  a  greater  universality  of 
broadly  contemporaneous  intense  glacial  comiitions  than 
was  exhibited  during  the  last  *'  ice  age "  of  Europe 
and  North  America  in  the  Pleistocene  period.  For, 
surely,  if  obliteration  by  denudation,  carried  on  over  a 
long  period,  was  considered  to  be  an  adequate  reason  for  the 
removal  of  all  traces  of  glacial  action  in  the  earlier  Tertiary 
rocks  of  Europe,  the  actual  preservation,  universally  of  abun- 
dant and  undoubted  glacial  phenomena  in  the  much  more 
remote  Permo-Oarhoniferotia  rocks,  during  such  a  vastly 
greater  period  of  time,  utterly  collapses  the  "  imperfection  of 
the  record  "  theory  of  effacement,  as  applied  to  the  secondary 
and  tertiary  rocks. 

The  older  glacial  epoch  of  Permo-Carhoniferom  age, together 
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with  tibe  gUeia'  epoeh  of  AurtmlU  in  tke  earlj  Fliooeiie,  m^ 
the  later  ''ioe  age"  of    Europe  and    North  America  in 
Pleistocene  age»  are  nndoubtedij  thus  ahown  to  be  tmlj 
leeptional  conditionfl  lecorring   irregolarlj  and  not  con- 
enrrent  with  the  comparatiyely  frequent  cjdes  of  the  earth's 
eoeentricitj,  except  at  very  wide  inlervalg  of  time,  when,  pro- 
bably, the  peculiar  conibipation  al  astronomical,  physical*  and 
.  geographical  causes  combined  to  prodace  those  extreme  an4 
.e^useptiooal  conditions,  corresponding  to  the  three  almost 
.nni^ersal  glacial  or  cold  epochs,  of  wiiich  the  rocks  oontayi 
the  most  abundant  and  undoubted  evidence. 

Glacial  £poch8  BABMOirisiKa   with  Gbkat  0t<^lb8  qw 
Chahoe   IK    THS   Plaitf   Life    ov   Austballa   ajtd 

Taskahia. 

The  acceptance  of  the  ** exceptional  occurrence**  view  et 
glacial  epochs  is  also  strongly  corroborated  by  the  great 
cycles  of  organic  changes,  especially  as  regards  plant  life. 

Thus,  a^ut  the  time  of  the  glacial  epodi  of  Permo- 
Carboniferoue  age,  the  original  flora  of  Austraiiaand  Tasmania 
consisted,  mainly,  of  the  following  characteristic  genera, 
Tiz.,  GhssopUris^  Gangam^pUris^  Noeggarathiopsis^  S^izonefira^ 
Lepidodcndron, 

AitBV  the  F^rmo-Caf^omferous  glacial  epoqh,  coixeppoiid- 
ing  to  the  ushering  in  of  the  milder  Hesozoic  age,  the 
^Id  flora  of  Fermo-Carboniferaus  age  suddenly  died  away 
completely,  ^(ft  a  vfstige  remained/  The  Mesozoic  rocj^s 
then  became  almost  suddenly  characterised  by  the  abundance 

,  of  the  following  plant  forms,  viz.: — Pecapteritf  Ne^ropterUf 
Bphenopterie,  lyiinnfeldia,  CyclopterU,  Tcenicpterie,  Odontpp- 
terie,     Sagenopterie,    Ahthopterie,     FkyUotheca,    Anmi,lari0f 

.  Podo%aMite$,  FterophyUumf  Otozamitee,  Sphenozamites,  Bra^hy^ 

phyllum,  TaxUee,  Segurites^   JValcAia,  Cuf^niniAamtes,  Arw* 

caritest    Baiira,    Salisburia^     Ginkgffphyiiumf   Zeugpphyllit^^ 

(Poa-cordiates). 

At  the  close  of  the  Mesozpic  age  in  Tasmaoia  all  its  rich  said 

.varied  flora  in  its  turn  disappeared,  or  "yielded  to  the  grest 
law  of  death ;''  and  although  for  the  most  part  no  nokarine 
beds  intervene  between  our  Upper, Meaozoic  rocks  and  .the 
.immediately  succeeding  XiOwer  Tertiary  leai  beds,  the  flora  of 

>  the  latter  were  "  brought  to  the  birth  and  ushered  upon  the 
scene"  suddenly,  and  appearing  locally  as  if  a  new  creation. 
But  it  is  significant  that  this  sudden  change  is  exati^ 
isochronous  with  an  unparalleled  eruption  of  igneous  rocilps 
(later  greenstone)  concurrept  with  widespread  oonTulaions  of 
the  older  strata.  These  greenstones  even  now  axe  so  wide- 
spread as  to  form    tjtie  leading  physiogirapfaioal  features 
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througbont  the  moantains  and  lowlands  of  the  island.  At 
the  time  of  eruptioD,  probably  recurring  at  interrals 
over  a  long  period,  it  seems  as  if  the  conditions  for 
plant  life  were  everywhere  impossible.  There  is  no 
evidence  at  this  time  of  glacial  phenomena,*  but  as  Mr. 
J.  8.  Oardner  has  arrived  at  the  eonclusion,  from  the  studv 
of  fossil  floras  and  '*  strong  negative  and  positive  evidence, 
tiiat,  although  there  were  no  intense  glacial  effects,  there  were 
alternating  warm  and  colder  conditions  produced,  most  pro- 
batilj  due  to  astronomical  causes  alone,  and  therefore  it 
seems  probable  that  our  great  eruptive  period,  which  destroyed 
our  Mesozoic  flora,  may  have  been  concurrent  with  a  cold 
epoch,*  due  perhaps  to  less  intense  eccentricity  of  the  earth's 
orbit,  and  thus  showing  a  correspondence  with  the  next  great 
eruptive  period  (basalt)  which,  concurring  with  more  potent 
astronomical  and  geographical  conditions,  during  our  glacier 
epoch  at  the  commencement  of  our  Neogene  period  (Pliocene), 
the  whole  of  our  rich  and  varied  Tertiary  flora  was  similarily 
suddenly  and  almost  completely  destroyed,  locally  at  least. 

These  three  great  changes  in  our  flora,  therefore,  corres- 
ponding with  the  exceptional  glacial  epochs,  and  also  corres- 
ponding closely  with  the  periods  of  great  physical  convulsions, 
go  to  show  that  there  is  an  underljfing  bond  of  connection 
with  exceptional  concurrences,  at  remote  intervals,  of  astro- 
nomical, physical,  and  geographical  causes,t  and  that  the 
combination  of  the  three  latter  causes  is  essential  to  the  initia- 
tion of  conditions  which  produce  glacial  epochs  contem- 
poraneously in  widely  separated  parts  of  the  globe.  The 
universality  of  glacial  action,  towards  the  close  of  the  Fermo- 
Carboniferous  age  is  testified  by  the  following  observations  of 
their  occurrence  in  rocks  of  different  countries. 

evidekgb  of  q-laoial  action  ik  booes  of  thb 
Pbbmo-Casbonifebous  Age. 

Tasmania, — It  is  fully  nine  years  ago  (1884)  since  I  first 
communicated  to  the  Boyal  Society  of  Tasmania  my  discovery 
of  evidences  of  ice  action  in  the  rocks  of  Permo-Carboniferous 
age  at  Maria  Island.  In  the  year  1886  I  made  a  farther  dis- 
covery of  similar  evidences  of  ice  action  in  the  shape  of  huge 
erratics  and  polished  blocks  of  the  harder  rocks  foreign  to 
the  neighbourhood,  in  the  same  formation,  at  One  Tree  Point, 

*  Bvia  leoogniaed  the  clooe  of  the  cretaoeoiu  period  aa  "  an  epoch  oRold.'* 

>  This  conclnstoB  fai  in  harmony  with  the  originally  expressed  opinions  of 
Annis  and  Dana,  accordinfc  to  Dr.  Wallace's  account  (p.  222—"  Island  Life)." 
**  Agassis  appears  to  have  been  the  first  to  suggest  that  the  principal  epochs  of  life 
•^termination  were  epochs  of  cold  ;  and  Dana  thinks  that  two  at  least  of  such 
epochs  may  be  recognised  at  the  close  of  the  paleosoic  and  of  the  cretaceous 
pi^oda."  To  which  we  may  certainly  in  Austialana  add  a  third  at  the  close  of  the 
pttleogene  period  (miocene)  ooncanring  with  the  great  glacier  epoch  of  Australasia. 

H 
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Bnini  Island.    Since  that  time  I  bare  obtained  abundant 
eyidence  in  rocks  of  tbe  same  age  throughout  South-eaBterai 
Tasmania. 

Ererywhere  these  iee-borne  conglomerates  and  erratics  are 
found  in  more  or  less  barren  layers  of  the  lower  marine  beds, 
locally  known  as  ''Mudstone  Bocks."  In  places,  howeyer^  as  at- 
Beltana,  near  Hobart^  Bedlam  Walls,  Blackman's  Bay  Heads,. 
Variety  Bay,  Adventure  Bay,  Esperance,  and  Eaglehawk 
Neck,  the  dropped  erratics  and  conglomerates  are  associated 
in  dense  white  or  yellow,  close-grained  mudstones,  with  the 
following  organisms  :— 

Spirifera  Darwinii       ...         .^»  J,  M&rri^ 

,1         Strzelecki •  de  Kon^ 

y)         conyoluta     ..«         ...  Phillips, 

,1         glaber  .«•        ••,  W,  Martin^ 

„         tannaniensis  •*•  J,  Morris. 

Terebraluta  saoculus J,  de  C.  Sow. 

Sanguinoiites  Etheridgei       .«•  de  Kom, 

„  undatuB  ..»  /.  Z>.  Datufk 

Pachydommr  carinatus  ...  /,  Morris. 

Edmondia  ovalia         .^         .«.  R,  M.  Joknsi^nk 

Ayioulo^Peoten  limsDfonniv    •••  /.  Morris. 

Tellinomya  Etheridgei  ....  JR,  M.  Johnston. 

Platyschisma  oecula^ J,  de  C.  Sow. 

Orthonata  compressa •  J.  Morris. 

Astartila  o]rtherea       Dana, 

Theca  lanceolata         J,  MorriSi 

Gk>niatites  niicromphalus>      .«»  /.  Morris. 

„         strictuB'     ...         •„  Dana. 

Mso,  among  other  forms,  a  stray  fragment  bearing  a  cleaV' 
impression  of  the  well-known  fern,  Gangamopteris  spathuiata^ 
M'Coy. 

The  erroties  generally  are  fotind  in*  the  middle  or  lower 
horizoDB,  and  are  nowhere  associated  with  the  fine  laminated 
zones  almost  wholly  made  up  of  the  remains  of  the  common 
laoe-like  Fenestellie.  There  can  be,  therefoiis,  no  possible 
doubt  as  to  tbe  age  of  the  rocks  in  which  the  ice-borUe^ 
conglomerates  and  erratics  occur. 

For  the  most  part'  the  polished  or  angulmr  pebbleflf,  bould^ri^ 
or  angular  blocks,  oecur  Fingly,  embedded  in  what  must  hat& 
been,  at  the  time  of  deposition,  an  exceedingly  soft,  fifle 
homogeneous  mud,  showing  in  these  beds^  searce*  a  ttuM 
of  lamination.  In  some  places,  however,  they  occur  is. 
thin  lenticular  patches  as  an  irregular  conglomerate  bed. 
The  rocks  are  either  polished  or  angular  pebbles,  or  blocks^ 
giuding  from  small  pebbles  to  blocks  oret  a  tbn  in  weighty, 
principally  composed  of  various  kinds  of  granite,  gneiM^ 
qqartzites,  mica-^schists,  slates,  qvuirtz-rock,  all  being, it)cli^ 
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torii^io  the  localities  in  which  thej  are  fonnd«.    The  larger, 
erratics*, ^  compose^  of  granite  or  quartzitOf,  generaUtj.ocQiir 
F                 ^^J*  ^^  appear  as  if  they,  had  been  q^iietlj  dropped  ^^otk, 
I                  the  soft  niuddj  floor  from  floating  ice.    The  polished  sides  of 
many  of  them  plainly  indicate  ic^  action,  and  certainly  tb9 
huge  single  granite  and  quartzite  blocks  found  at  Beltana, 
.                   One  l^ree  Point,  Bruni,  Bedlam  Walls,  and  Maria  Jsl«i;^df 
f                 ifeighing  respedjiyely  from  half  a  ton  to  over  a  ton,  could  opt 
liaye  been  transported  to  their  present,  position  in  the  originals 
Boft  muddy  bottom  of  the  ancient  and  comparatiyely  shallow 
sea  floor,  except  by  the  agency  of  floating  ice.    Although . 
Here  no  fayourable  conditions  occur  for  tr4cing  fine  Qiarking^. 
ol  strisBi  or  grooyings,  the  cumulatiye  eyi^e.nce,  otherwise,,  ia 
certainty  cbnclusiye  in  referring  the  transport  of  these  con- 
glomerate and  huge  erratics  to  ice  agency.     ^     . 

The  mudstone  beds  in  which  the  erni4;ic8  occur  are  now 
eVeiywhere  cross- jointed  in  the  most  curious  fashion. 

.  At  Daglel^awk  Neck,  at  a  place  famously  known  to  the 
<9]griou8  si^t-seer  as  the  *'  Tesselated  Payement,''  the  wonder^ 
ful  regularity  of  the  cross- jointing  is  maryellously  perfect.  It 
]4.C^oiis  to  obserye  that,  whether,  the  jointing  be  perfect  or 
ip-egular,  they  cut  through  small,  hard,  polished  pebbles  or 
qiia^  blocks  as  though  they  formed  a  peHectly  homogeneous' 
aubstance  with  the  now  hardened  mudstone  matrix.  In  the 
IfUrge  granite  erratic,  oyer  half  a  ton  weight,  on  the  shore  at 
B^ltana,  seyeral  joints,  some  fine  as  a  hair,  others  coarse,  con- 
tamnous  with  those  of  the  mudstone,  meet  and  intersect  in  the 
solid  grey  granite  and  divide  it  as  completely  as  in  similar 
cross  jointings  in  the  now  homogeneous,  hard,  and  siliceous' 
mud  rock  itselt.  This  feature  of  the  cross-jointing  is  con- 
atant  eyerywhere  in  the  planes  in  which  the  erratics  occur. 

It  is  possible  that  some  of  the  thick  conglomerate  beds 
Occtrring  in  the  yicinity  of  M<>unt  Tyndajl,  Mount  Lyell,  and 
Mount  Owen,  in  which  marks  of  ice  action  are  reported  to' 
haye  been  recently  discovered  by  Messrs.  Dunn  and  Moore/ 
lAay  yet  prove  to  belong  to  the  same  horizon. 

Australia, — ^What  is  known  among  Australian  geologists  as 
I  the  "  glacial  conglomerates  "  of  Victoria,  and  occurring  at, 

Bacchu^  Marsh,  Wild  Duck,  and  in  other  places  in  Victoria,  aro 
the  best'  evidences  in  Australasia  of  glacial  action  on  a  largei, 
scale  in  rocks  deposited  towards  the  close  of  the  Pcrmo-Carboni^^ 
I  ferous  age.     It  is  now  about  27  years  ago  since  these  ice-borne, 

I  conglomerates  were  first  referred  to  this  mode  of  origin  bj^ 

Sir  B,  Daint'ree,  whose  view'  of  their  mode  of  origin  was  soon, 
after  coixfirmed  by  Dr.  A.  E.  C.  Selwjrn.    B.  D.  Oldham,  v^\ 
the  year  1886, .  further   confihned  the  conclusions  of'  I>4n-. 
^  tree  and  Selwyn,  and  correlated  the  deposits  with,  similu;^ 

glacial'  phenomena'  occuning  in '  the  Niewcastle    beds,  New 
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South  Wales,  and  with  the  Talcbir  aod  Salt  Bange  ice-borne 
conglomerates  of  India,  whose  position  is  known  to  be  of  Pernio- 
Carboniferous  age.  Other  obserrers,  notably  Mr.  J.  E.  Dunn, 
F.G.S.,  have  conclusirelj  shown  bj  the  abundant  proofs  of 
glacial  action  that  the  conglomerates  of  this  region  have  been 
transported  thither  by  floating  ice,  as  in  the  case  of  the  con- 
glomerates and  erratics  of  a  similar  horizon  in  New  South 
Wales  and  Tasmania. 

Mr.  Dunn  states  that  the  conglomerate  is  spread  over  a 
wide  area  on  both  sides  of  the  dividing  range,  and  particularlj 
at  Bacchus  Marsh,  Wooragee,  Wahgunjah,  Butherglen,  The 
Springs,  El  Dorado,  Tarrawinga,  Badaginnie,  Wild  Duck 
Creek,  Carisbrook,  and  the  Gordons.  Its  thickness  is  stated 
to  be  over  100  feet  at  Bacchus  Marsh  and  in  a  shaft  at 
•Wooragee. 

It  contains  granites  in  great  variety,  gneiss,  schist,  quarts 
rock,  etc.,  the  great  mass  being  derived,  as  in  Tasmania,  from 
schistose  and  other  ancient  rocks.  The  material,  Mr.  Dunn 
states,  *^  ranges  in  size  from  the  finest  silt  up  to  great  blocks 
several  feet  across,  and  weighing  in  some  cases  probtdfly  from 
20  to  30  tons, 

"From  the  well  rounded,  almost  polished  pebble  boulder 
to  the  rough  angular  fragment  of  rock  that  has  been  torn 
firom  its  parent  mass,  and  not  subsequently  abraded,  all  are 
represented  in  these  conglomerates."  Elsewhere  Mr.  Dunn 
states  that  "Not  only  are  the  pebbles,  etc.,  scored  and 
scratched,  but  great  numbers  are  rubbed  on  one  or  more  sides 
(facetted)."  From  the  occurrence  of  the  same  genus  of  ferns 
(either  Glossofteris  or  Gangamoptetis)  occurring  in  similar  ice- 
borne  conglomerates  in  the  Dwyka's  or  Ecca  beds  of  South 
Africa  and  in  2^ew  South  Wales,  Mr.  Dunn  believes  them  to 
be  of  the  same  age,  i>.,  PemuhCarboniferous, 

Other  Countries, — Similar  evidence  of  glacial  action  in  the 
corresponding  Permian  of  England  has  long  been  made  known 
to  geologists  by  Mr.  Bamsay. 

Thus  in  England ;  TalchiV  and  Salt  Bange,  India  ;  Dwyka 
conglomerates,  South  Africa  ;  Bacchus  Marsh  conglomerates, 
Victoria ;  and  in  similar  conglomerates  in  New  South  Wales 
and  Tasmania,  we  have  abundant  evidence  in  rocks  of  the 
same  Permo-Carbonifetous  age  in  widely  separated  regions  of 
both  hemispheres,  that  a  general  refrigeration  of  climate  oc- 
curred near  to  the  close  of  the  Permo-Carboniferous  age,  indi- 
cating that  a  general  refrigeration  of  climate  of  great  intensity 
existed^  probably  due  to  exceptional  combination  of  astronomical^ 
physical^  and  geographical  causes,  as  in  the  glacier  and  glacial 
epochs  of  Pliocene  and  Pleistocene  ages  respectively  ;  and  we  may^ 
therefore^  safely  term  the  older  period  in  which  such  phenomena 
has  occurred — the  ancient  facial  epoch  of  Permo-Carboniferous  age. 


\ 
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Ths  Causes  ox*  Glaoial  Epochs. 

Mr.  Soarles  Y.  Wood,  jun.,  enumerates  no  less  than  seveii 
different  causes  whicli  have  been  advanced,  more  or  less 
strenuously  at  various  times  bj  different  persons,  to  account 
for  the  marked  changes  in  climate  of  which  the  record  of  the 
Tocks  bear  unmistakable  eyidence.    These  are — 

1.  A  decrease  in  the  original  heat  of  the  planet. 

2.  Changes  in  the  obliquity  of  the  ecliptic. 

3.  Changes    in    the    position    of    the   earth's   axis    of 

rotation. 

4.  A  variation  in  the  amount  of  heat  radiated  from 

the  Sun. 
6.  A  variation  in  the  temperature  of  space. 

6.  The  combined  effect  of  the  precession  of  the  equinoxes 

and  of  the  eccentricity  of  the  earth's  orbit. 

7.  Changes  in  the  distribution  of  land  and  water.    To 

these  we  must  add  another,  or  rather  the  combina- 
tion of  the  lewt  two,  as  ably  put  forward  by 
Dr.  Wallace  in  his  "  Island  Life,"  viz. : 

8.  A      particular    distribution    of     geographical     and 

physical  conditions  operating  concurrently  with 
high  eccentricity  of  the  earth's  orbit  with  winter 
in  aphelion. 

As  regards  the  first  five  supposed  causes,  I  follow  Dr. 
Wallace  in  rejecting  them  on  the  grounds  that  they  are 
either  inadequate,  taken  singly  or  in  combination,  to  explain 
the  whole  of  the  known  phenomena  associated  with  glacial 
epochs,  or  there  is  no  geological  evidence  which  reveal  their 
occurrence. 

There  remain,  therefore,  only  two,  taken  singly  with  the 
"third,  which  demand  their  causal  concurrence. 

Before  entering  upon  a  discussion  as  to  the  efficiencv  or 
otherwise  of  the  principal  hypotheses  which  would  at  least 
explain  the  observed  dynamic  effects  of  former  glaciation,  and 
which,  after  all,  are  the  only  phenomena  that  require  special 
explanation  from  a  geologist's  point  of  view,  it  is  necessary 
to  mark  strongly  the  distinction  between  (1)  a  period  of 
abnormally  /aw  temperature  in  a  given  region,  and  (2)  glacial 
action,  per  se,  in  the  same  region.  In  ordinary  discussions  on 
probable  causes  of  glaciation  the  two  ideas  are  mixed  up,  or 
appear  to  signify  the  same  thing,  and  consequently  not  a 
little  of  the  antagonism  between  some  of  the  advocates  of  the 
geographical  theory  and  the  astronomical  theory  respectively  is 
due  to  the  lack  of  precision  with  which  they  grasp  the 
essential  differences  which  exist  between  them. 

The  mere  lowering  of  temperature  throughout  the  various 
zones  of  isotherms  of  any  one  hemisphere  during  a  period  of 
extreme  eccentricity  mth  winter  in  aphelion,  as  first  demon- 
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itrated  bj  the  late  Dr.  CroII»  and  as  lajbelj  confiimed  and 

amplified  in  Bom'e   particniars  by    Siri    lErobert    Ball    and 

p^rt,  would  no  doi]Jt>t  caiifle  the  limits  of  the  polar'  ice  cap  i 

ito  extend  coDsiderably  towards  the  lower  latitudes.    Butt  tim 

result  woujd  not  of  itself  iuTolve  the  dynamic  effects  of  gla6i£- 

^on  without  (1)  the  agency  of  highlands,  and  (2)  without 

sufficient  precipitation  of  moisture  to  turn  the  balance  in  ekuSi 

separate  locality  against  the  loss  by  melting  during  the  short  i 

but  excesBiTe  heat  of  summer.    Inasmuch  filso  aa  the  now  ' 

depressed  isochional    of  the  n^v^  or  snow  line,  the  iresult 

of  the   astronomical   cause,   would    still  continue  to    rise 

in    height    towards    the   Equator,  there    woul4    (3)    still 

%e  a  point  or  isothermal  line  towards  the  Equator,  beyond 

which  the  lowered    temperature,  from  astronomical  causes^ 

would  ]be  inadequate  to  produce  the  freezing  of  wat^r  vapour 

near  t6  the  earth's  surface,  even  in  cases  where  the  latter 

ajbtained  to  a  considerable  height,  yet  falling  short  of  its 

still  more  elevated  snow  li^e  isochional. 

On  the  other  hand,  the  evidences  of  fonder  glaciation  in 
any  one  place  are  only  direct  proof  that  the  particular  area 
affected  was  formerly  subjected  to  conditions  involving  a 
temperature  at  or  below  SJZ®  iF.,  but  they  do  not  directly  deter- 
mine whether  the  area  so  affected  was  mainly  influenced  bj 
(1)  a  general  change  in  the  regional  temperature  of  that  place, 
due  to  astronomical  causes;  or  (2)  by  geographical  ^d 
i>hyBical  causes  which,  subsequent  to  the  glacial  action,  of 
which  evidence  remains,  may  nave  operated  in  lowe^ng  th^ 
znouiitain  cap  below  the  influence  of  normal  temperature  o^ 
the  existing  snowline  isochional,  above  which  ijb  may  hav^ 
formerly  reared ;  or  (3)  by  alteration  in  the  distribution  cf 
land  and  water  in  the  same  region,  and  thereby  altering  the 
tiiemi&l  currents  of  air  and  ocean,  whereby  the  isotherm  of  ^ 
former  climate,  as  in  Labrador,  may  have  been  changed-^ 
Witli'or  without  the  conjunction  of  astronomical  causes — ^toa^ 
isotherm  like  that  of  Ireland.  Notwithstanding  all  suc^ 
qualifications  which  arise  in  the  mind  when  dealing  ^i^b.  the 
milder  and  detached  examples  of  former  glaciations  ^bic^ 
6<^ur  on  the  border  line  of  latitudes  lying  almost  beyond  t^i^ 
Bco^    of    the'  astronomical    cause    to    produce    intens^  j 

ineteorological  changes— as  oh  lowlands  in  lower  lati* 
tildes— it  id  almost  conclusive  that  it  would  yequiro 
k  'general  astronomical  cause,  in  comjbinatipn  iptm 
ilhe  geographical,  to  account  for  that  intense  .foi:m  pf 
glacial  action  which  repeated  itself  after  a  small  geologicu  \ 

interyal  of  time  in  Kortbefn  Eiirope,  and  in  Ij'o'rth  Ax£ierica» 
dtuing  the  pleistocene  period,  pow  far  any  one  oi  these 
causes  would  fail  to  account  for  all  tho  known  evidence  oi 


pYacial  phoDomena  in  i^he  younger  rocks  of  both  hemispheiP^ 
16  bdst  realised  wti^n  we  consider  tlie  matter  niorecloselv. 


BT  X.  V.  joBirsTonr,  t.l.b.  ill 

OHJXOTIOKS      IfRICH      SvaOEST      ThXMSBLTCB      WHEir 

n<m  nr  both  Hbkisphvbss  bt  BxraBEfrcs   to  thb 

ABTBOBOXICiLli  TSBOBX  TAKEN   BT  LcSBLF. 

Ab  mj  object  Ib  to  go  straight  to  the  root  of  the  difficulty 
of  explaining  the  intense  form  of  glaciation  over  Northern 
Enrope  and  North  America  during  the  pleistocene  period  bj 
reference  to   the  astronomical  theory  alone,  I  will  at  once 

Snt  that  the  njeceqsarj  amount  of  precipitation  and  vapour, 
thermal  currents  of  air  and  ocean,  the  elevation  of  the 
^nd,  the  distance  of  inland  regions  from  vapour-producing 
lonrces,  and  the  difference  in  latitude,  would  result  in  pro- 
iducing  all  those  variable  eflEeots  upon  isotherms  and  amount 
of  snowfall  within  the  same  latitude  as  they  are  known  to  do 
at  present ;  although  we  must  anticipate  greater  intensity  of 
e^Tect,  and  a  greater  extension  of  tne  isotherm  of  frost  at 
gesk  level,  together  with  a  general  lowering  of  the  snow  level 
pr  n^v^. 

Thus,  though  it  must  still  be  contended  that  geographical 
and  physical  causes  would  continue  to  operate  in  producing 
0oiae  such  variations  in  isotherms,  and  in  the  rariableness 
of  the  distribution  of  snow,  even  in  the  same  latitude,  or 
^en  in  different  faeces  of  great  physical  barriers  such  as  lofly 
mountain  chains,  it  is  still  quite  conceivable  that  the  astron- 
pmical  cause  alone  might  adequately  account  for  the  glacial 
epoch  of  Europe  and  iforth  America,  as  well  as  for  the  milder 
rifects  of  glaciation  exhibited  in  the  rocks  of  Australia* 

The  real  difficulty  to  the  acceptance  of  the  adequacy  of  the 
astronomical  theory,  taken  by  itself^  is  as  much  due  to  its  lack 
of  consistency  with  astronomical  facts  as  it  is  to  its  inadequacy 
to  explain  the  facts  of  geology,  and  in  the  latter  case—not 
90  much  as  regards  positive  evidence  in  respect  of  glacial 
effects  actually /r^^/rz/^i  in  our  rocks,  as  for  its  inadequacy  to 
9xplain  the  absence  of  glacial  effects  at  numerous  points 
within  the  tertiary  period  corresponding  with  the  cycles 
of  extreme  eccentricity*  of  the  earth's  orbit  combined 
with  winter  in  aphelion;  many  of  which  were  as  great, 
and,  at  two  cycles,  enormously  greater  than  in  the  pleis- 
tocene period,  where  alone  correspondence  appears  to 
occur.  To  be  consistent  with  itself,  therefore,  it  must  demand 
that  similar  effects  of  glaciation  in  both  hemispheres  in  the 
lamo  latitude,  or  nearly  so,  should  be  produced  at  intervals. 
Ud  in    intensity    corresponding   with   the    recurrence   ox 

'  Tliit  li  OB  tte  sfl«imptioB  Xt$L\  Dr.  QrolPfl  aJonktioni  o#  p«Hq<U  of  fM«Q* 
tiidtar  eAlcnlated  for  tlio  JMt  8  nuUiona  are  relatively  correct,  if  not  absolutely  ao : 
and  Aat  ihera  were  iiMuiy  cyelee  wIChin  the  oalaoiolo  a^e  alone,  two  ef  whleb  wen 
fMnMplF  mater  tiiAn  t)ie  Im^  wIiIcIi  ia  lappoiMd  to  Qoxre«p<u4  wltb  tlw  gUfltol 
spoehoC  pkutooane  agew 
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afltronomical  periods  of  extreme  eooentridty  with  winter 
in  aphelion,  alternately  every  10,500  years  in  each  hemi- 
sphere. There  is  noty  kcwever^  the  slightest  evidena  of  glacud 
tpochs^  such  as  that  of  the  pleiostecene  period  in  Europe  and  North 
America^  occurring  withio  the  tertiary  period,  corresponding* 
to  the  recurrence  of  cycles  of  extreme  eccentxicity.  Indeed, 
the  double  or  repeated  recurrence  of  a  glacial  epoch  within 
the  pleistocene  period  in  the  Northern  Hemisphere,  and  pro- 
bably the  glacier  epoch  towards  the  close  of  the  tertiarf 
period  in  Australasia,  appear  to  be  peculiarly  exceptional  oo- 
currences  within  the  whole  range  of  the  Cainozoic  period. 

Both  Dr.  Croll  and  Sir  Bobert  Ball  clearly  perceived  the 
difGiculty  presented  by  the  lack  of  evidence  of  earlier  glaci&» 
tion  in  our  rocks  corresponding  to  former  recurrences  of 
cycles  of  maximum  eccentricity.  The  latter  dismisses  this 
serious  difficulty  far  too  curtly,  by  allusions  to  the  alleged 
imperfection  of  the  recor Js  of  the  rocks,  and  to  the  perishable 
nature  of  boulder  clays,  rendering  them  peculiarly  liable  to  be 
washed  away ;  and,  as  regards  moraines,  erratics,  etc.,  he 
adds,  "  The  advent  of  one  ice  sheet  ploughs  away  the  traces  of 
preceding  ice  sheets."  But  surely  some  definite  traces  ought 
to  be  found  intercalated  among  the  many  well-preserved 
beds  of  the  equally  perishable  sediments  of  the  tertiary 
formations  within  the  region  covered  or  affected  by  the  last 
great  spread  of  ice  during  the  pleistocene  age.  Beferences 
to  the  rate  and  amount  of  denudation  by  atmospheric  and 
other  causes,  based  upon  the  amount  of  sediments  held  in 
suspension,  and  solutions  derived  from  the  waste  of  the  land 
in  rivers  flowing  into  the  ocean,  may  be  fairly  correct,  but 
surely  this  waste  is  not  composed  entirely  of  the  latest  formed 
deposits.  The  destruction  ever  going  on  in  our  rocks  does 
not  operate  so  intensely  upon  the  latest  layers  formed  as 
upon  particular  areas  whose  slopes  and  troughs  favour  the 
rapidly  erosive  action  of  the  great  destroyer,  water  in  motion  ; 
and  this  action  operates  in  vertical  cuts  and  gashes  through 
the  envelopes  of  whatever  strata  may  be  underneath,  rather 
than  in  sweeping  away  all  trace  of  the  most  recently  formed 
layers,  many  of  which  must  occur  in  such  situations  where 
they  were  covered  and  permanently  protected  by  the  newer 
sediments  in  course  of  formation,  and,  perhaps,  largely 
derived  from  the  immediate  waste  of  the  very  oldest  rocks. 

Why,  therefore,  should  we  not  eipect  fairly  complete  vertical 
fragments  of  ancient  boulder  clays,  moraine  stuff,  erratic 
drifts  and  in  the  tertiary  formations  at  least,  as  commonly 
as  we  do  of  contemporaneous  clays,  deposited  gravels,  lignites 
and  sediments,  equally  perishable  stuff,  othetwise  derived  P 
This  is  not  the  only  difficulty  which  bars  the  way  to  the 
acceptance  of  the  astronomical  theory  taken  by  itself  in 
adequately    accounting    for    the  glacial  epoch  of  Northern 
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Enrope  and  North  America  during  the  pleistocene  age.  For 
if  the  general  belief  of  Australasian  geologists  be  correct  that 
the  great  glacier  epoch  of  Southern  Australia,  Tasmania,  and 
New  Zealand  occurred  prior  to  the  pleistocene  age  of  Europe^ 
and  probably  at  a  point  of  time  contemporaneous  with  the 
pliocene  of  Europe,  the  astronomical  theor?  alone  would  be 
an  inadequate  explanation  of  the  whole  facts.  It  is  generallj 
believed,  however,  that  during  the  pleistocene  period  Austral- 
asia had  experienced  a  pluvial  epoch  almost  the  parallel  of 
corresponding  northern  latitudes — ^North  Africa  and  Syria— 
during  the  glacial  epoch.  Thus,  in  a  very  able  address 
recently  delivered  by  Professor  Jas.  Gheikie,  D.C.L.,  LL.D., 
F.B.S.,  as  President  of  the  Geological  Society  of  Edinburgh, 
he  states : — • 

'*  But  while  the  conditions  in  Northern  and  Central  Europe 
were  markedly  glacial,  farther  south  only  more  or  less  isolated 
snow-capped  moantains  and  local  glaciers  appeared — such,  for 
example,  as  those  of  the  Sierra  Nevada,  the  Apenninefl, 
Corsica,  the  Atlas,  the  Lebanon,  etc.  In  connection  with 
these  facts  we  may  note  also  the  Azores  were  reached  by 
floating  ice  ;  and  I  need  only  refer  in  a  word  to  the  evidence 
of  cold,  wet  conditions  as  furnished  by  the  plant  and 
tmimal  remains  of  Southern  Europe.  Again,  in  North  Africa 
and  Syria,  we  find  in  now  dessicated  regions  widespread  fltivia^ 
tile  accumulations f  which,  in  the  opinion  of  a  nutnber  of 
competent  observers,  are  indicative  of  rainy  conditions  contem- 
poraneous with  the  glacial  period  of  Europe" 

I  have  marked  the  latter  portion  with  italics  for  the  pur- 
pose of  drawing  particular  attention  to  the  fact  that  the 
geographical  position  of  Australia,  at  leist,  in  southern  lati- 
tudes corresx>onds  exactly  with  the  position  of  North  Africa 
and  Syria,  in  northern  latitude.  If,  therefore,  the  causes 
which  produced  the  great  glacial  epoch  in  Northern  Europe 
did  not  extend  glacial  eff  'cts  into  Syria  and  North  Africa, 
why  should  somo  Australian  geologists  expect  intense  glacial 
effects  in  Australia,  seeing  that  corresponding  latitudes  in 
the  Northern  Hemisphere  only  experienced  mild  glacial 
effects  on  high  mountain  slopes,  and  only  an  increased  rainfall 
on  lower  levels.  If  the  opinion  of  our  most  competent  geo- 
logical observers  in  Australia  be  correct,  an  increased  pluvial 
action  in  Australia,  Tasmania,  and  New  Zealand  are  the  only 
contemporaneous  effects  observed  during  the  pleistocene 
period,  as  in  corresponding  latitudes  in  Syria  and  North 
Africa  ;  and  thus  far  there  is  harmony  with  the  astronomical 
theory.  But  if,  in  the  opinion  of  the  same  observers,  the 
isolated  snow-capped  mountains  and  local  glaciers  of  Southern 

*  *'  Sapposed  Gatues  of  the  Oladal  Period : "  ProfeoBor  Jas.  OeOde,  D.G.L.,  LL.IX» 
P.B.&    (Trans.  Edin.  Geol.  80c.,  p.  212.) 
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AuBtrali»  and  TMimuiia,  and  the  mem  intense  glader  peiiol 
€i  Kew  Zealand,  indicadng  a  stiH  more  marked  ref rigerstioa 
i>f  climate,  occurred  anterior  to  UiIb,  namely,  in  the  plio- 
iBfine  period,  it  would  prove  that  geographical  and  phjdeai 
causes  frwst  bi  added  to  the  astronomical  before  we  eaa 
adequately  accoimt  for  the  special  refrigeration  of  Northerly 
fnd  Oentcal  Europe  at  a  later  epoch. 

From  iDdepeudent  reasoning,  based  mainly  on  the  absent 
of  evidence  of  glaciation  in  the  earlier  tertiary  rocks  o 
Europe,  corresponding  to  former  cycles  of  even  greater  in- 
tensity of  the  eccentricity  pf  the  earth's  orbit  th«in  occurred 
during  the  pleistocene  period.  Dr.  Wallace  and  Mr.  Searles 
Y.  Wood,  jun.,  arrive  at  an  exactly  similar  conclusion,  vi?^ 
the  necessity  of  the  concurrence  of  geographical  aud  astro- 
nomical causes. 

There  is  one  ren^arkftble  point  connected  with  the  suppoied 
•artier  occurrence  of  tha  glacier  period  of  Australasia,  whicfat 
ji  confirmed,  will  be  a  strong  argument  in  favour  of  4he 
potency  of  the  astronomical  theory,  considered  at  any  rate  aa 
^  constant  apd  necessary  major  element  or  great  co-efficient 
jn  the  causation  of  great  glacial  or  glacier  epochs.  la  the 
^tended  calculation  of  the  cycles  of  eccentri(»ty  of  the 
garth's  orbit,  Dr.  CroU  places  the  highest  Umit  reached  ia 
^ree  million  ye^rs  at  a  point  of  time  nearly  860,000  jearf 
ago,  or  about  5S0,O00  years  anterior  to  the  last  great  oycl^ 
extending  from  80,000  to  850,000  years  sgo,  whiph  is  hWp 
poped  to  correspond  with  the  glacial  and  inter-glacial  epochs 
pf  Europe  and  North  4^erica.  Now,  as  already  stated  by 
m^ : — *  "  Although  it  be  admitted  that  the  primiarv  cause  of 
the  glacia}  epoch  in  the  |Torthern  Hemisphere  in  the  pleis^Or 
pepe  period  may  be  due  to  the  high  phase  of  eccentncity  of 
^he  earth's  orbit  in  combination  with  winter  in  aphelion — th^ 
effept  of  precession— it  does  not  necessarily  folloif 
|;hat  the  extreme  effects  of  glaciation  have  beej(i 
produced  in  both  hemispheres,  or  in  different  epochf 
)j  the  recurrence  of  such  astronowioal  causes  alqnuu 
[t  is  admitted  that  warm  ocean  currents  have  fiuch  an 
important  bearing  i^poi)  the  question  that,  if  they  were  nQ% 
debarred  to  ^  great  extent  from  the  hemisphere  i^peciaUj 
fSected  by  the  firStronomical  causes  referred  to,  glaciation  of 
fMi  extraordina.ry  character  would  not  be  appreciable.  Noif 
tbepreponderauQd  and  the  nature  of  the  distribution  of  tto 
Wid  in  the  Northern  Hemisphfre  render  the  letter  morp 
jip^hle  %o  the  obptructipn  or  diversion  of  the  warm  equatorial 
oceiin  currents  produced  by  jg^eqgrwbipal  changes,  while,  wit^ 
the  smaller  extent  of  elevat^  land^and  its  insular  position^ 

*  CtooL  of  TaimaniA,  p.  265. 
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the   Southern   ^ejoispjiere    would   be    comparatively   tifi- 


Now  from  t^iese  cpnsideratiouB  it  is  important  to  ob^^rvp 
that,  as  regards  Aystralasia,  the  influence  of  geographical 

'  Carriers  maj  be  safd  to  be  mi,  and  that  to  this  region,  whatever 

sreat  general  climatic  changes  maj  have  taken  place,  can  be 
TQ^rred  with  greater  certainty  to  astronomical  causes  alone, 

I  But  if  we  admit  this,  we  must  also  allow  that  the  major 

Mtropomical  cause  must  produce  the  major  effect.  Seeipg, 
therefore,  that  £)r.  Croll  has  calculated  the  amount  of  eccen- 
tricity of  the  earth's  prbit  860,000 years  a^  to  be  2867  per 
cent,  greater  than  during  the  last  cycle  which  is  supposed  tp 
corresponji  with  the  glacial  epoch  of    the  Northern  Hemi- 

3 there,  ought  we  not  to  expect  to  find  in  Australasia.,  where 
one  the  purely  astronomical  effect  would  be  most  clearly 
Irevealed,  the  most  iparked  extreme  of  climate  P  If  we  reasoxL 
correctly  we  must  answer  in  the  affirmatire,  whatever  may 
t>e  our  preconceptions,  which  are  ever  too  prone  tp  take  side 

fiances  at  oon8e(}uences  before  making  a  reply.  We  n^us^ 
berefore,  in  Australasia  at  least,  expect  to  find,  probably  near 
fo  the  close  of  the  tertiarj  period  (according  to  the  very 
moderate  estimate  of  geological  time  by  Dr.  Wallace),  evi- 
dences of  a  greater  intensitj  of  refrigeration  of  climate  than 
during  theperiod  corresponding  to  the  glacial  epoch  of  the 
Korthem  Hemisphere,  whose  intensity  there  is  mainly  du^ 
tp  eomhined  causes.  The  evidences  of  our  rocks  bj  which  th^ 
inost  competent  geologists  of  Australasia  T^ere  originally  led 
io  place  our  glacier  epoch  in  the  pliocene  period,  and  a  great 
pluyial  epoch  in  the  pleistocene. period,  are  remarkable  as  a 
confirmation  of  the  potency  of  the  astronomical  cause  in  itself 
to  produce  at  periods  of  maximum  eccentricity  great  climatic 
changes,  corresponding  in  effect  to  the  degree  of  eccentricity 
at  the  jirespective  periods. 

Of  course  it  is  taken  for  granted  that  the  astronomical  cause, 
Bren  alt^iough  operating  in  a  broadly  contemporaneous  manner 
in  f>pth  hemispheres  in  any  one  epoch,  must  nevertheless,  in  it^ 
ipiinor  phases  of  yariatiou  every  10,500  years  due  to  precession, 
i>]^ce  the  scene  of  greatest  severity  in  either  hemisphere  con- 
■ecutiyely  and  not  contemporaneously. 

It  is  admitted  tbat  a  glacial  epoch  is  broad  enough  tp 
epntain  many  of  such  consecniive  alternations. 

I  The  Wb^qht  of  Ksoative  Evin^NpB. 

'  The  weight  of  negative  evidence  against  the  astronomies} 

tlieoTy  hy  itself,  as  regards  the  absence  of  glacial  deposits  in 
other  tertiary  formations,  is  ably  summarised  by  Dr.  Wallace 

^  in  the  following  terms : — **  But  when  we  proceed  to  ^xai^i^d 

the  tertiary  deposits  oi  other  parts  of  E.virop^,  and  eBpegia^y 
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of  our  own  country,  for  evidence  of  this  kind,  not  only  is  suck 
eTidence  completelj  wanting,  but  the  facts  are  of  so  definite 
a  character  as  to  satisfy  most  geologists  that  it  can  neyer 
baye  existed  ;  and  the  same  may  be  said  of  temperate  North 
America  and  of  the  Arctic  regions  generallj." 

Mr.  Searles  V.  Wood,  junr.,  who  wrote  a  remarkably  able 
paper  on  "The  Climate  Controyersy,"  is  quoted  by  Dr- 
Wallace  in  support  of  this  conclusion,  as  follows  : — 

"Now  the  Eocene  formation  is  complete  in  England,  and 
IS  exposed  in  continuous  sections  along  the  north  coast  of  the 
Isle  of  Wight  from  its  base  to  its  junction  yrith  the  Oligooene 
(or  Lower  Miocene  according  to  some)  and  along  the  northern 
coast  of  Kent  from  its  base  to  the  lower  Bagshot  Sand.  It 
has  been  intersected  by  railway  and  other  cuttings  in  all 
directions  and  at  all  horizons,  and  pierced  by  wells  innumer- 
able ;  while  from  its  strata  in  England,  France,  and  Belgium 
the  most  extensiye  collections  of  organic  remains  haye  been, 
made  of  any  formation  yet  explored,  and  from  nearly  all  its 
horizons,  for  at  one  place  or  another  nearly  every  horizon  may 
be  said  to  have  yielded  fossils  of  some  kind.  These  fossils^ 
however,  whether  they  be  the  remains  of  a  flora,  such  as  that 
of  Sheppey,  or  of  a  vertebral  fauna,  containing  the  crocodile 
and  alligator,  such  as  is  yielded  by  beds  indicative  of  terres- 
trial conditions,  or  of  a  molluscan  assemblage,  such  as  is 
present  in  marineor  flurio-marine  beds  of  the  formation,  are 
of  unmistakably  tropical  or  sub-tropical  character  throughout ; 
and  no  trace  whatever  has  appeared  of  the  intercalation  of  a 
facial  period^  much  less  of  successive  intercalations  indicative  of 
more  than  one  period  of  lOfiO^i  years  glaciation.  Nor  can  it  be 
urged  that  the  glacial  epochs  of  the  Eocene  in  England  were 
intervals  of  dry  land,  and  so  have  left  no  evidence  of  their 
existence  behind  them,  because  a  large  part  of  the  continuouB 
sequence  of  Eocene  deposits  in  this  country  consists  of  alter- 
nations of  fluriatile,  fluvio-marine,  and  purely  marine  strata ; 
so  that  it  seems  impossible,  that,  during  the  accumulation  of 
the  Eocene  formation  in  England,  a  glacial  period  could  have 
occurred  without  its  evidences  being  abundantly  apparent. 
The  Oligocene  of  Northern  Germany  and  Belgium  and  the 
Miocene  of  these  countries  and  of  France,  have  also  afforded 
a  rich  molluscan  fauna,  which,  like  that  of  the  Eocene,  has  as 
^et  presented  no  indication  of  the  intrusion  of  anything  to 
mterfero  with  its  uniformly  sub-tropical  character.*** 

Dr.  Wallace,  in  confirmation,  goes  on  to  say  f .' — **  When  we 
consider  that  this  enormous  senes  of  deposits,  many  thousand 
feet  in  thickness,  consists  wholly  of  alternation  of  clays, 
sands,  marls,  shales,  or  limestones,  with  a  few  beds  of  pebbles 

*  Oeol,  Magtzinet  1876,  p.  892 :  Isl&nd  Life,  pp,  173*174. 
t  Island  Life,  pp.  174,  176. 
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or  conglomerate,  not  one  of  tlie  whole  series  containing 
irregular  blocks  of  foreign  material,  boulders,  or  gravely 
such  as  we  have  seen  to  be  the  essential  characteristic 
of  a  glacial  epoch ;  and  when  we  find  that  this  '  very 
same  general  character  pervades  all  the  extensive 
tertiary  deposits  of  temperate  North  America,  we  shall,  I 
think,  be  forced  to  the  conclusion  that  no  geoeral  glacial 
epoch  could  have  occurred  during  their  formation.' "  And 
Dr.  Wallace  further  anticipates  Sir  Eobt.  Ball's  argument, 
which  relies  solely  upon  the  "  imperfection  of  the  geological 
record,"  by  the  concluding  part  of  his  observations,  where  he 
states:  "  It  must  be  remembered  that  the  '  imperfection  of  the 
geological  record '  will  not  help  us  here,  because  the  series 
of  tertiary  deposits  is  unusually  complete,  and  we  must 
suppose  some  destructive  agency  to  have  selected  all  the 
intercalated  glacial  beds,  and  to  have  so  completely  made 
away  with  them  that  not  a  fragment  remains,  while  preserving 
all,'6r  almost  all,  the  interglacial  beds ;  and  to  have  acted  thus 
capriciously,  not  in  one  limited  area  only,  but  over  the  whole 
Northern  Hemisphere,  with  the  local  exceptions  on  the  flanks 
of  ereat  mountain  ranges  already  referred  to."  On  the 
whole,  therefore,  it  seems  to  be  conclusively  demonstrated  that 
a  concurrence  of  favourable  geographical  conditions  with 
astronomical  causes  is  essential  to  the  initiation  of  glacial 
conditions  even  in  existing  temperate  zones,  and  that  changes 
of  eccentricity, 'however  great,  have  no  potency  in  themselves 
to  produce  glaciation  of  an  intense  form  on  the  lower  levels 
of  existing  temperate  latitudes,  because  warm  air  and  ocean 
currents  have  so  preponderating  an  influence,  that,  if  they 
were  not  diverted  and  barred  by  physical  and  geographical 
conditions  from  the  regions  affected,  glaciation  on  lowlands 
of  existing  temperate  latitudes  would  be  impossible.  These 
conclusions  are  in  no  way  disturbed  bj  the  more  recent 
calculations  by  Sir  Bobt.  Ball  in  regard  to  the  exact  pro- 
portion of  direct  heat  received  by  any  one  hemisphere  during 
the  long  winter  and  short  summer  of  a  period  of  great 
eccentricit  J  of  winter  in  aphelion  in  the  respective  hemispheres ; 
for  he  himself  acknowledges  that  the  heat  influence  affecting 
either  hemisphere  imder  the  most  extreme  conditions  are  not 
confined  to  the  direct  sun  rays.  At  page  126  ("  The  Cause  of 
an  Ice  Age  ")  Sir  Bobt.  Ball  states,  "  There  are  two  causes  by 
which  the  severity  of  a  glaciation  is  somewhat  modified. 
There  is,  first,  the  actual  storage  of  some  of  the  copious 
heat  of  summer  in  the  glaciated  hemisphere  itself,  to  be  doled 
out  again  diuing  winter ;  there  is,  secondly,  the  the  contribution 
of  heat  from  the  opposite  hemisphere^  which  may  be  conveyed  via 
air  or  via  water  across  the  equator  into  glaciated  regions. "  Hence 
it  follows  that  his  calculations — proving  that  within  the  same 
hemisphere  the  heat  received  direct  from  the  sun  amounts  to 
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6B  pet  oeni.  in  BUminer  and  only  37  per  oent.  in  winter — do^ 
not  h^lp  us  to  gauge  the  actual  beat  reoeiYed  in  the  winter  of 
th^  glaciated  hemisphere,  as  he  has  not  formed  any  estimate, 
of  the  known  indirect  sources  of  heat  which  would  be  receiVed 
hy  air  and  ocean  currents  from  the  genial  hemisphere,  but 
tne  value  of  which'  we  may  have,  now,  some  means  of  con*^ 
chiving  from  the  study  of  two  regions  in  nearly  the  same 
northern  latitudes,  viz.,  Labrador  and  Ireland. 

The  former  being  in  a  glaciated  condition  owing  to  the" 
influence  of  the  Arctic  cold  current  of  water;  the  latter  in.  a 
genial  condition  owing  chiefly  to  the  influence  of  the  warm ' 
Gulf  Stream,  whose  heat  has  been  mainly  derived  from  south 
equatorial  regions.*     While  I  cannot  biit  admire  the  masterl/ 
and  lucid  manner  in' which  Sir  Robert  Ball  explains  the  astro- 
nomical theory,  and  supports  the  main  conclusions  of  Dr. 
Croll,   I  am   still   disposed  to   think   that  in  limiting  his 
obseirvation,  too  closely,  to  the  direct  sources  of  heat  and  their 
etact  measurement,  as  regards  the  glaciated  hemisphere,  he 
has  not  suficiently  reflected    upon  the  powerful  modifyidJ^ 
influences  of  the  indirect  supplies  received  from  the  genial  henu- 
sphere,  nor  of  the  possible  changes  which  might  occur  in  geo- 
g)faphical  conditions,  which  might  greatly  multiply  or  diniinish 
the  nominal  amount  of  heat  transmitted  by  the  opening  of  new 
e(][uatorial  channels  of  communication,  or  by  barring  former , 
channels.     Nay  mdre,  according  to  Herschers  astronomical 
theory,  as  niodified  by  Sit  Bobt.  Ball,  and  its  expected  influence' 
npon  climate  during  a  period  of  great  eccentricity  with  the 
Winter  in  aphelion,  in  tne  Southern  Hemisphere,  as  at  presenl^, 
—it  is  stated :  "  In  the  northern  we  should  have  a  short  biit 
v^ry  mt7d  winter,  with  a  very  long  but  very  cool  summer^  i,e^ 
ah  approach  to  perpetual  spring/*  but  from  Mr.  Bobt.  & . 
Scott's  recent  wort  oh  Meteorology,  we  find  from  existing . 
conditions  t   ^*  the  opposite  is  the  case,  owing  to  the  unequal 
distribution  of  land  and  wdter^  ^  and  also  owing  to  the  fact 
"  thatin  the  summer  in  the  Northern  Hemisphere  the  surCs  rays 
fill  on  the  greatest  possible  landareaT    Here  we  have  a  completis 
reversal  of  the  supposed  influence  of  the  astronomical  cause,' 
proving  that  the  geographical  conditions,  which  Sir  Bobt.. 
Ball  almost  ignores  as  a  necessary  concurring  cause  in  the . 
initiation  of  a  glacial  epoch,  has  a  preponderating  effect  in  the. 
determination  of  existing  climates;  and  although  Sir  Bobt, 
Ballonly  admits,  to  a  certain  extent,  the  modifying  influence 
of  geographical  conditions  §  and  feels  the  result  "a  little 

*  Br.  Croll  estlinkted  that  the  quantity  o/  heat  transfem^  by  the  Golf  strefUB 
frm  equatorial  regipna  was  not  less  than  one-fifth  of  the  entbe  heat  possessedbr 
the  North  Atlantic, 

f  Elementary  AfeteoroTogy,  B.  O  Scott,  p.  231 

t  Ibid.  p.  OO. 

I  TbA  ORIM  Of  att'  Io6  Ago,  p.  tSi 
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diitfpp6inting"  ia  yierw  of  the  astroiiofiiical  ikocfrj  puV 
£[>rwturd|  he  nevertbeldss  has  practicalljr*  to  admit  thav  v 
glacial  epoch  rannoi  take  place  without  the  oononrrenoe  of  two 
great  causes,  Tiz.»  a  period  of  great  ecoentricity  of  the  earth's 
orbit,  with  winter  in  aphelion,  conjoined  with  speoiattj 
£ik¥OUnng  geog;raphical  conditions. 


iKPBOBABILITt  OV   mi>TSQ  EyIBSNOA  07  iNl^XIBrSB   GhjAOiLb^ 
TIOH     IK  AKT     POBTtOK     OF    AXTSTBALASIAN     LoWLAlTDli^ 

▲WONG  Socks  of  thb  samb  Aob  with  tbib   Otlaxsimi/ 
Bpocb  of  Nobt^  akd  Obktbal  Evbopb  and  Koa^H^ 

Amebic  A. 

There  are  some  enthusiasts  who  are  so  infatuated  bj  the 
supposed  omnipotence  of  the  astronomical  theory  when 
regarded  as  the  sole  cause  of  glacial  epochs,  that  they  are' 
somehow  imbued  with  the  idea  that  the  saxhe  cause  or  causei^' 
which  produced  the  Till  or  "  Gtund  Moraine  "  of  the  northern 
dacial  epoch  in  the  lowlands  of  Scotland,  Wales,  and 
Lreland,  between  north  lat.  51^  to  59^,  and  covered  these 
countries  With  a  continuous  ice  sheet,  may  also  be  expected 
to  have  pr6duced  similarly  intense  results  of  glaciation  in 
south  lat.  Sd*"  to  38^  in  the  lowlands  of  Australia,  in  a 
rejgion  corresponding  to  North  Africa  and  the  middle  of  the 
S^diterranean  Sea  in  the  Nortliem  Hemisphere. 

Now,  while  it  is  granted  that  the  actual  facts  of  obserratioir 
may  be  faithfully  recorded  by  persons  holding  such  ex- 
t^vagtot  notions,  it  may  be  doubted  whether  they  are  abl^ 
to  draw  inferences  from  the  less  perfect  portion  of  supposed 
glacial  evidence  without  being  coloured  to  some  extent  by  the 
eKtmtiiganoe  of  their  ideas  concerning  the  potency  of  ckusiQ 
i^uetices. 

If  we  are  to  be  guided  by  the  true  scientific  method  in  thd 
intesttgntion  of  the  potency  of  causes  relating  to  climate  and 
^bdiatlon,  we  must  surely  proceed  in  a  reasonable  manner  by 
deducing  the  unknown  from  the  knowh,  the  past  from  the 
pMseilt. 

Now  the  potency  of  the  causes  Which  produced  the  glacial 
epoch  in  northern  and  central  Europe  have  been  fairly  gauged 
l^  rety  able  observers ;  and  they  have  not  oiily  closely  deter-" 
mined  the  limits  of  the  spread  of  the  northern  ice  sheet  in  a'; 
southerly  din*ctiou,  but,  by  a  careful  chain  of  observation*  of 
the  upper  and  lower  limits  of  ice  action  on  elevated  slopei  of* 
m^mntains  in  a  series  of  latitudinal  points,  they  hkre  arrived  ] 
a^  a'  fiiirly  approximate  idea  of  the  altitude  of  the  gl^al 
epoch  n^ve  or  snoW  lin^ ;  and  from  such  materials  have  giveii - 

^11)14.184,  159^,160. 
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HB  broadly  satisfactory  isochionals  for  yarious  latitades, 
embracing  at  least  the  wbole  of  the  region  subjected  U> 
glaciation,  excepting  of  course  the  local  glaciation  of  moun- 
tains ascending  beyond  the  n6y6  in  higher  temperate  and 
tropical  countries. 

It  is  also  necessary  to  understand  clearly  the  position  which 
Australia,  Tasmania,  and  New  Zealand  occupy  in  southern 
latitudes,  as  compared  with  the  position  of  countries  in 
Europe,  in  northern  latitudes,  over  which  it  is  known  intense- 
glaciation  extended  during  the  Great  Glacial  Epoch. 

For  this  purpose  I  have  placed  in  parallel  columns  the 
names  of  a  few  well-known  places  nearly  in  the  same  line  of 
isotherm  or  latitude,  and  therefore  approximately  the  reapective 
equivalents  of  each  other  in  north  and  south  latitude. 


i 


APPROXIMATE  EQUIVALENTS. 


Bstimate  height  of  snow 

lineCifoet). 

PreMDt  aiAdal 

Time.  Epoch. 


9,fiSX> 

6,620 

9.620 

6,620 

11.187 

8,187 

ll.«0  } 

8,480 

{ 


Souihim  LatUudet. 

1.  Southern  limit  of  N. 

Zealand. 

2.  Southern     limit    of 

Tasmania. 

8.  Southern    limit     of 

Australia. 
4.  Mount    Cook,    New 

Zealand. 
6.  Mount    Olympus, 

Cradle  Mount,  Tkb- 

mania. 

6.  BaochuB  Marsh,  Vic- 

toria. 

7.  Mount  Kosciusko. 

&  Mount  Lofty  Bange, 
Adelaide. 

9.  Australia. 


NTOum  LaHtudu. 

Mouth    of     RiTer  ^^Loire.. 

France 
Venice,  Bayonne. 

Lisbon,  Yaienda. 

Pyreneei^  Botondo,  Balkans 

Apennines. 
Cape  St.   Vincent,    Sicily^ 

Athens. 

Sierra  Nerada. 

Tangiera,  K.  Africa,  Malta, 
Qyi)nis,  Mount  Atlas,  N. 
Africa,  Morocco. 

North  Africa,  Syria. 


The  importance  of  this  contrast  is  great,  because  it  brings 
forcibly  before  our  minds  that  the  position  of  AustraUa 
corresponds,  not  with  the  glaciated  area  of  North  and 
Central  Europe,  but  with  those  more  genial  southerly  regions 
of  North  Africa  and  Syria,  lying  beyond  the  scope  of  the 
intense  glacial  influence  of  the  glacial  epoch ;  and  it  reminds 
ns  also,  although  we  may  be  prepared  to  agree  with  Sir  Bobt. 
Ball,  that  we  might  find  evidence  of  corresponding  glacial 
intensity  to  the  northen  ice  age  of  Europe  in  the  Southern 
Hemisphere,  that  Australasia  in  any  part— perhaps  with  the 
exception  of  Stewart  Island  lying  at  the  southern  extremity 
of  New  Zealand — dogs  not  come  within  that  portion  of  the 
Southern  Hemisphere  which  corresponds  with  the  specially  glaciated 
region  of  Northern  and  Central  Europe  and  North  America.  11 
we  reason  from  the  known  to  the  unknown,  therefore,  we  have 
good  a  posteriori  gTovLuda  for  doubting  the  value  of  evidence 
which  locates  the  effects  of  intense  glacial  action,  during  the 
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glacial  epoch  of  Europe,  Id  anj  part  of  the  lowlands  of  eyen 
the  most  southerly  region  of  tne  Australian  mainland,  at 
least.  These  conclusions  are  in  perfect  harmony  with  the 
most  recent  inyestigations  of  the  extent  and  comparative 
intensity  of  the  glaciation  of  Europe  in  the  last  ice  age. 
Perhaps  there  is  no  one  entitled  to  speak  with  greater 
authority  on  such  a  matter  as  Prof.  James  Geikie,  I>.O.L.» 
I1L.D.,  F.B.S.,  the  accomplished  author  of  **  The  Qreat  Ice 
Age."  In  his  last  presidential  address*  to  the  members  of  the 
€^logical  Society  of  Edinburgh — from  which  I  am  proud  to 
have  received  the  honour  of  being  elected  as  one  of  the 
honorary  foreign  corresponding  members — he  deals  with  the 
whole  of  the  "  Supposed  Causes  of  the  Olacial  Period  *'  with 
a  master  mind.  In  referring  to  the  extent  of  knowledge 
now  possessed  by  us  in  measuring  the  limits  and  intensity 
of  glaciation  of  the  "  Ice  Age,"  he  statesf : — "  So  greatly  has 
our  knowledge  of  the  Glaciation  of  Europe  increased  during 
recent  years,  that  the  height  of  the  snow  line  of  the  glacial 
period  has  been  determined  by  MM.  Simony,  Partsch, 
Penck,  and  Hofer.  Their  method  is  simple  enough.  They 
first  ascertain  the  lowest  parts  of  a  glaciated  region  from 
which  independent  glaciers  have  flowed.  This  gives  the 
maximum  height  of  the  snow  line. 

"  Next  they  determine  the  lowest  point  reached  by  such 
glaciers.  It  is  obvious  that  the  snow  line  would  occur  higher 
up  than  that,  but  at  a  lower  level  than  the  actual  sources  of 
the  glaciers,  and  thus  the  nduimum  height  of  the  former 
snow  line  is  approximately  ascertained. 

"The  lowest  level  from  which  independent  glaciers  formerly 
flowed,  and  the  terminal  point  reached  by  the  highest  lying 
glaciers  having  been  duly  ascertained,  it  is  possible  to 
determine  with  sufGicient  accuracy  the  mean  height  of  the  old 
snow  line.  The  required  data  are  best  obtained,  as  one  might 
have  expected,  in  the  Pyi'enees  and  amongst  the  mountains  of 
lODDLE  and  SOUTHERN  Europc. 

"  In  those  regions  the  snow  line  would  seem  to  have  been  some 
3,000  feet  or  so  lower  than  now  I  From  such  data  Professor 
Penck  has  constructed  a  map  showing  the  isochional  lines  of 
the  glacial  period.  These  lines  are,  I  need  hardly  say,  only 
approximations,  but  they  are  sufficiently  near  the  truth  to 
bring  out  the  contrast  between  the  ice  age  and  the  present. 
Thus  the  isochional  of  1,000  metres  which  at  present  liea 
above  Northern  Scandinavia  was  pushed  south  to  the  latitude 
of  Southern  France  and  North  Italy  ;  while  the  isochional  of 
2,000  metres  (now  overlying  the  extreme  North  of  France 

*  Tnui&  Edinbvgh  QeoL  Soc.,  YoL  YL,  Part  8,  pp.  209, 290. 
t  lUd.,  p.  211. 
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and  North  OerEiaay)  paaeod  ia  glacial  tinies  over  the  northern 

part  of  the   Mediterraneaa.    .    ,    «     It   it  ioteneatiog  to 

note  that  while  in  the  Tabca  (North  Carpathians)  the  snow 

line  wae  depreaeed  in  glacial  times  to  the  extent  of  2,700  feet 

only,  io  the  Alps  it  descended  some  4^000   feet   or    moiB 

ImIow  its  present  leveL    With  the  snow  line  of  that  great 

chain  at  such  an  elevation  it  is  obyious  that  only  a  few  of  the 

higher  paints  of  the  Apennines  could  rise  into  the  regions  of  the  \ 

fUvk.     This  is  the  reason  why  moraines  are  met  with  in  onlj 

Hie  higher  valleys  of  thai  ranged 

Professor  Jas  GkiJde  elsewhere  remarks : — ^'IsochionallineB 
are  not  isotherms.  Their  height  and  direction  are  determined 
not  only  bj  temperature,  but  by  the  amount  and  distribution 
of  the  snowfall.*  Nevertheless,  the  position  of  Uxe  snow 
line  in  Europe  during  the  ice  age  enables  us  to  form  a  rough 
estimate  of  tlie  temperature.  At  present,  in  middle  Europe, 
the  temperature  faXlsf  1^  F.  for  every  800  feet  of  ascent. 
Hence,  if  we  take  the  ayerage  depression  of  the  snow  line  in  ■ 

glacial  times  at  8,000  feet,  that  would  correspond  approzi-  ' 

mately  to  a  lowering  of  the  temperature  b^  10*2'.  This  may 
not  appear  to  be  much,  but,  as  Penck  pomts  out,  were  tto 
mean  annual  temperature  to  be  lowered  to  that  extent,  it 
would  bring  the  climate  of  Northern  Norway  down  to 
Southern  Germany,  and  the  climate  of  Sweden  to  Austria  I 

and  Moravia,  while  that  of  the  Alps  would  be  met  with  oyer  \ 

the  basin  of  the  Mediterranean." 

"  Let  it  be  noted  further  that  this  lowering  of  the  tempera- 
tare,  this  displacement  of  climatic  zones,  was  experienced 
oyer  the  whole  continent,  extending  on  the  one  hand  south 
into  Africa,  and  on  the  other  east  into  Asia.  But  while  the 
conditions  in  Northern  and  Central  Europe  were  markedfy 
^acial^  further  south  only  more  or  less  isolated  snow-capped 
mountains  and  local  glaciers  appeared,  such,  for  example^  as 
ihose  of  Sierra  Nevada^  the  Apennines^  Corsica^  the  Attas^ 
the  Lebanon^  etc^^ 

It  is  of  particular  interest  to  note  the  portion  of  Professor 
Geikie's  remarks,  which  have  been  italicised,  as  it  is  just  this 
milder  form  of  gladation  which  we  can  reasonably  expect  in 
the  southernmost  part  of  Australasia,  including  Tasmania  ^ 

and  New  Zealand,  whose  position  is  almost  the  exact  equiva- 
lent of  the  regions  bordering  the  Mediterranean  referred  to  by 
him;  and  also,  that  eyen  within  this  southern  region  of  Australia, 

itisonlyinthe  yicinity  of  mountains  whose  crests  are  Ukeiy  ' 

t 


*  The  better  Yss/trm^  term  "  ifOflftrym*  "only  impUee  eqiMlltx  In  tttniBBB  of  BOld 

t  From  independent  calcolationa  based,  bj  the  writer,  on  Mr.  R.  H.  Scott's  tables 
of  existing  mean  temperatoros  for  Tailens  latitudes,  together  with  limits  of  eiiufcinf 
snow  line  over  both  hemisph^reB,  it  would  reonire  onlr  a  ftdl  of  Idaf.  F.  fxtt  etexf 
400  f eet  of  aseent   (R.  SL  J.) 


to  ht^m  aseendo^  into  ibe  n6i^  .«t  th^  jbioM  of  a  glacjal  epoe^i 
ifchat  we  oao  re«i»ombly  lM>j>e  to  find  :gop4  'eTidaoQe  ^  f  orsp^ 
j^IaeiaitiofL  due  to  JoeW^  glaciers,  and  there  ^y  in  the  higher 
nfollsys.  As  this  vegion,  however,  eorresponds  to  the  sauihem 
extremity  ^Europe  and  the  northerly  extremity  of  Afrioa, 
it  is  probable  that  duriorg  41  period  of  lowered  temperature 
there  would  be  a  greatly  increased  rainfall,  with  a  great  in^ 
crease  in  the  dynamic  effects  of  existing  rivers  and  water- 
<eourse8^  both  in  highlands  and  lowlands. 

Such  was  the  condition  of  similar  latitudes  during  the  ice 
age  of  Europe,  according  to  Prof.  James  Geikie ;  for  in  the 
same  address,  from  which  I  have  so  largely  quoted,  he  states,* 
"that  in  the  extreme  south  of  Europe,  and  in  North  Africa 
and  West  Asia,  increased  jain  precipitation  accompanied 
loweiing  of  temperature  ;  from  which  it  may  be  inferred  that 
precipitation  in  glacial  times  was  greater  generally  than  it  is 

BOW." 

Now  it  is  important  to  observe  that  in  New  South  Wales, 
South  Australia,  Victoria,  New  Zealand,  and  Tasmania  we 
'liave  abundant  evidence,  in  the  extensive,  irregular,  coarse, 
.shingly  terrace-drifts  formed  in  the  main  valleys  frequently 
overlying  our  older  tertiary  basalts,  of  conditions  which 
indicate,  clearly,  that  during  the  period  extending  throughout 
the  Neogene  (Pliocene)  and  Pleistocene  ages  there  was  a 
greatly  increased  rainfall ;  and  so  generally  throughout  these 
colonies  are  these  characteristics  manifested  during  this 
period  that  Australian  geologists  have  long  been  in  the  habit 
of  referring  to  it  as  the  **  pluvial  epoch  "  of  Australasia.  The 
Tepresentative  geologists  in  Australasia  are  almost  unanimous 
in  placing  the  beginning  of  our  glacier  and  pluvial  epochs  as 
far  back  as  the  commencement  of  the  Pliocene  age,  and  it 
would  appear  that  this  refrigerated  pluvial  epoch  was  either 
continuous  or  recurred  again  and  again,  well  up  to  the  close 
of  the  Pleistocene  period  ;  and  only  the  later  terrace  drifts, 
therefore,  may  be  said  to  be  the  isoohrones  of  the  glacial  drifts 
of  the  ice  age  of  the  Northern  Hemisphere. 

I  have  referred  to  the  evidence  of  lowered  temperature, 
local  alpine  glaciation,  and  greatly  increased  rainfall  of  the 
pluvial  epoch  very  frequently  in  my  larger  work  on  "The 
Geology  of  Tasmania.'* 

Thus,  in  commenting  upon  the  climate  of  the  Neogene 
period  (Pliocene),  I  stated  (p.  219),  "  Mr.  Wilkinson  is  of 
opinion  that  the  great  drift  deposits  left  at  different  lev^ 
upon  the  sides  of  the  valleys  as  they  were  deepened  towards 
the  close  of  <^e  Neogene  period  indicate  a  mudi  g^^eater 
saimfall  than  at  pxesent,  and  this  greater  rainfall  is  inferred  to 
be  due  to  the  groater  extent  -of  gladation  of  portioas  of  the 

*Loc  cit.,p.214 


124  THE  OULCIEB  EPOCH  OF  AIJBTKAT.AB>A. 

Northern  and  Southern  Hemispheres.  Whatever  grounds 
there  may  be  for  this  view,  it  is  clear,  from  the  absence  of 
huge  ice-borne  erratics,  and  other  evidences  an  the  lower  levels^ 
we  are  not  justified  in  assuming  a  very  serious  and  general 
refrigeration  of  the  climate  in  the  Australasian  regions." 

"  That  a  considerable  change  of  climate,  however,  had  its 
beginning  at  this  time  is  most  probable,  as  evidenced  by  the 
sudden  disappearance  of  the  characteristic  flora  of  the  older» 
or  Paleogene,  epoch ;  and  especially  by  the  striking  contrast 
which  its  unstratified,  irregular  drift  deposits  (almost  barren 
of  all  traces  of  life)  present,  as  compared  with  the  more 
regularly  stratified  members,  replete  with  life  remains,  of  the 
Faleogone  epoch."  Again,  in  discussing  the  causes  of  colder 
climate,  pp.  254-257, 1  stated,  "  It  is  clear  that  the  conditiouB 
under  which  the  successive,  irregular,  coarse,  shingly  terrace 
drifts  had  been  formed  in  the  main  valleys  were  very 
different  from  those  under  which  the  Paleogene  formations 
were  deposited,  and  it  is  also  probable,  as  suggested  in  respect 
of  equivalent  formations  in  New  South  Wales  by  Mr.  S. 
Wilkinson,  and  in  South  Australia  by  Professor  Tate,  that 
the  mode  of  deposition  and  other  circumstances  indicate  a 
greater  rainfall  than  at  present.  The  paucity  of  life  in  the 
formations  by  itself,  while  depriving  us  of  the  aid  of  palaeon- 
tology  .  in  the  classification  of  the  rocks  and  in  inferring 
local  climatic  conditions,  only  affords  negative  'evidence  in 
support  of  a  growing  refrigeration  of  climate.  Wheth.er 
this  supposed  change  in  the  direction  of  a  colder 
climate  became  sufficiently  intense  within  the  period  to  pro- 
duce the  local  ice  sheets  and  glaciers,  of  which  there  is 
evidence  in  valleys  of  the  western  highlands  of  Tasmania, 
notably  along  the  deeply  cut  ravines  of  the  Mackintosh 
Kiver,  it  is  difficult  to  determine.  It  is  quite  con- 
ceivable, however,  that  simultaneously  with  the  rising 
of  j the  floor  of  the  old  Paleogene  sea  the  adjacent  land  par- 
took of  a  corresponding  elevation  " — (and  to  this  we  may  now 
add  the  conception  of  maximum  eccentricity  of  the  earth's 
orbit,  whose  occurrence  is  placed  about  650,000  years  before 
the  glacial  epoch  by  Dr.  CroU,  which  time  would  approxi- 
mate closely  to  the  early  part  of  our  Neogene  period  or  begin- 
ning of  our  pluvial  epoch) — "  and  we  may  therefore  expect  to 
find,  as  a  direct  consequence,  a  considerable  change  of  tem- 
perature over  the  area  so  affected." 

It  is  important  also  to  observe,  here,  that  Prof.  Hutton  is  of 
opinion  that  the  former  greater  extension  of  the  New  Zealand 
glaciers  occurred  during  the  interval  between  the  Pareora 
system  and  the  marine  beds  of  the  Wanganui  system,  i.^.» 
at  a  period  isochronous  with  our  Neogene  pluvial  drifts  and 
terraces. 
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The  difficulty  of  explaining  these  facts  by  reference  to  a 
t»,uBe  which  onl^  came  into  operation  at  a  much  later  period, 
1^,  in  the  Pleistocene  glacial  epoch,  and  which  forms  the 
greatest  stumbling  block  to  the  acceptance  of  the  potency  of 
the  astronomical  uieory  as  being  alone  sufficient  to  account  for 
such  a  refrigeration  of  climate  as  that  which  produced  the 
intense  glacial  epoch  of  Europe,  is  next  discussed  by  me  iu 
the  same  place  at  considerable  length — pp.  255,  256 — and  the 
following  conclusions  were  arrived  at : — ''  Accordingly  from 
the  yery  much  smaller  proportion  of  elevated  land  in  the 
Southern  Hemisphere,  and  from  the  improbability  of  the 
equatorial  ocean  currents  having  been  appreciably  excluded 
at  any  time,  owing  to  the  absence  of  connected  land  barriers, 
it  is  reasonable  to  infer  that  the  combined  effects  of 
astronomical  and  geological  causes,  similar  to  those  which 
brought  about  the  glacial  epoch  in  Europe  and  North 
America  (but  especially  to  the  favourable  latitudinal  position) — 
are  not  likely  to  have  operated  intensely  in  Australasia. 

"  That  this  seems  to  be  the  more  reasonable  view  as  regards 
Australia  is  borne  out  by  local  evidences. 

"  In  the  first  place  the  Neogene  epoch  of  Australasia 
corresponds  with  the  Pliocene  epoch  of  Europe,  and,  con- 
sequently, whatever  the  local  climatic  conditions  may  have 
been,  they  cannot  in  all  respects  be  referred  to  causes  which 
entered  into  combination  in  a  succeeding  epoch  in  the 
Northern  Hemisphere. 

^'In  the  second  place,  while  admitting  the  evidence  of  former 
glaciation  in  local  alpine  regions,  there  is  no  satisfactory 
proof  that  the  erratics  found  in  such  regions  belong  to  the 
period  in  which  our  raised  terrace  drifts  were  formed ;  and 
neither  in  these  nor  in  the  later  deposits  of  the  extensive 
lower  levels  do  we  find  any  clear  signs  of  ice  action,  such  as 
are  exhibited  so  widely  in  Europe  and  America,  in  the  shape 
of  moraines,  boulder  drift,  striated  blocks,  perched  blocks, 
and  other  huge  ice-borne  erratics,  etc.  On  the  contrary,  the 
prevailing  terrace  drifts  in  Tasmania  are  formed  from 
materials  derived  from  the  adjacent  or  underlying  rocks; 
and  with  the  exception  of  huge  boulders  at  the  base,  or  on 
the  slopes  of  mountain  ranges,  clearly  traceable  to  gravita- 
tion, there  is  not  the  slightest  trace  of  rock  masses  which 
would  necessitate  the  agency  of  ice  as  a  means  of  transport,* 
if  we  except  also  thoseevidences  (/>.,  of  glacial  action)  in  alpine 
regions  in  the  western  highlands,  which  are  more  probably 
load  effects  due  mainly  to  a  much  greater  elevation  of  the 
Jand  in  former  times  (and  I  am  now  able  to  add,  perhaps, 
also  the  influence  of  the  greater  limit  of  the  eccentricity  of 

*  These  renuirlcs  do  not  apply  to  the  ice-borne  erratics  found  in  rocks  of  Penno* 
Chrboniferons  age.  of  which  there  is  the  most  abundant  evidence  throu^out  tiie 
older  mudstones  of  this  age  in  Tasmania,  Victoria,  and  New  South  Wales. 
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Ae  6aa^'fr  orbit  witir  winter  ift  ^^heKon  ocaming,  aoecwiiog^ 
to"  D^.  Ooll,  550,000  years  prior  to  the  glacial  epoeh  of  tto 
IRortbem Hemisphere)."  Illien eofndiide witb the observatioi*  i 

(p.  256): — "^The  author  is  prsonallj  faomliar  with  the^ 
various  evidences  of  glaciatioA  in  Scotland  at  Ihe  higher  and 
lower  levels,  and  his  knowledge  of  Tasmania  is  sv^cn^itljr 
wide  to  enable  him  to  state  with  confidence  that  eorrespondittg' 
evidences  m  tlu  latter  place  (le.,  obviously  the  ii?wer  leveJ^  d 

Are  entirely  wanting  within  the  tertiary  and  later  periods." 

In    the  recent  paper  already    referred    to,  prepared  hf  I 

Messrs.  Officer  and  Balfour,  of  Victoria,  the  anthers  erro^ 
Aeously  convert  my  statement  as  to  the  absence  of  evidences 
ef  inten9e  glacicUion  into  an  assertion  '*ikat  Hh^re  U  n& 
evidence  there  (Tasmania)  to  show  thfd  a  glacial  period  kc» 
eter  taken  phieeJ*  I  make  no  such  statement.  I  was  the  first 
person  not  to  observe,  but  to  publish  evidence  cleariy  proving 
loe  action  in  the  alpine  regions  of  our  western  highlands, 
but  the  absence  in  lower  levels  of  any  evidence  of  ioe» 
action  confirms  my  opinion  as  to  the  absence  of  intense 
glacial  action  during  onr  glacier  and  pluvial  epochs^ 
In  this  view,  regarding  the  absence  of  evidence  of  glaoiation 
on  the  lower  levels  of  Tasmania,  I  am  gratified  to  have  ther 
^pport  of  our  able  Government  €^logiet,  Mr.  Montgomerv, 
for  m  his  paper  just  read  (''  Glaoial  Action  in  Tasmania  ")» 
hi  referring  to  this  veir  question,  he  states :  '*  In  the  main  I 
agree  with  his  view,"  that  is,  with  the  view  which  I  had  in* 
efined  to  take  as  expressed  in  page  25d  ''  Geol.  of  Tasmania." 

Mr.    Montgomery's    most    valuable   ecmtribution  to  outf 
knowledge  of  iee  action,  together  with  similarly  valuable 

Eftpners  of  Messrs.  Dunn  and  Moore,  now  enable  us  to  fix  the 
mits  of  the  upper  and  lower  indications  of  positive  ice 
action  on  the  shonlders  and  slopes  of  our  Western  highlandfl 
With  a  close  approximation  to  the  truth,  at  least  snfficiwitly 
wo  to  give  us  a  fairly  good  base  for  determining  the  isochieni^ 
of  the  n^v^  or  snow  hne  of  our  western  highlands,  during 
the  two  great  glacier  periods  already  referred  to.  But  first  il 
is  necessary  to  consider  how  far  denudation  may  have  reduced 
the  height  of  our  mountain  tops.  If  we  even  allow  in  such 
situations  a  rate  of  denudation  of  three  times  that  of  the  I 

average  rate,  which  is  estimated  to  be  nearly  one  foot  in 
3,000  years  (that  gives  one  foot  per  1,000  years),  we  can 
only  allow  a  lowering  of  altitude  by  about  850  feet  since  the 
beginning  of  the  Pliocene  period,  at  which  time  it  is  probable  ' 

the  refrigeration,  due  to  the  maximum  of  eceentricity  in  the  ) 

earth's  orbit  850,000  years  ago,  might  probably  have  oatised 
the  earlier  glaciation  of  our  western  alpine  region,  wMefai 
even  now,  has  a  very  extended  surface  *  (Great  Greenstooe 
l^teatt)  with  a  mean  altitude  of  4,000  feet  This  allowanee 
for  denudation  would  bring  the  mean  altitude  of  the  samtf 


mountain  plstesn  up  to  about  5,000  feet,  and  the  same  eaose 
ivmild  also  incline  na  to  extend  its  elevated  area  further  west, 
80  as  to  embrace  at  least  Mounts  Tjndall,  Oeikie,  Murchison, 
Biead,  Jukes,  Owen,  and  Ljell.  This  would  give  us  a  rerj 
extended  elevated  catchment  platform  for  the  cc^ection  and 
piHng  up  of  a  permanent  snowfield  suffieioDt  to  form  an 
adequate  supply  for  feeding  the  numerous  glaciers  which  are 
ICDown  to  have  descended  ^om  its  westera  slopes. 

If  we  also  assume  for  the  lat.  42°  south  that  the  snow  cap 
would  at  least  be  1,000  feet  thick,  we  should  then  have 
reached  a  surface  level  of  6,000  feet.  The  question  now  is  a 
crucial  one.  Would  a  height  of  5,000  feet  in  this  latitude 
ascend  into  the  isocliional  or  plane  of  the  permanent  freezing 
point,  supposing  that  the  general  lowering  of  the  tempera- 
ture produced  by  the  astronomical  cause  during  the  last 
facial  epoch  of  Europe  also  produced  exactly  corresponding 
effects  under  similar  conditions  as  to  latitude,  etc.,  in 
Tasmania  and  neighbouring  Australasian  colonies?  Let  us 
see.  Tn  the  corresponding  latitudes  of  the  Pyrenees,  the 
ntii  was  only  lowered  3,000  feet  during  the  maximum  effect 
of  glacial  action  in  the  recent  European  ice  age.  As  the  n^^ 
at  the  present  time,  there,  is  placed  at  about  9,520  feet 
altitude,  it  is  obvious  that  during  the  glacial  period  of 
Europe  the  n^^  of  the  I^enees  must  have  stood  at  a 
height  of  about  6,520  feet.  This  would  indicate  that  the 
mean  height  of  even  our  restored  western  plateau  would  fall 
below  the  n^v^  by  about  1,520  feet,  and  under  such  condi- 
Ikms  there  amid  have  been  no  snow  cap,  and  hence  no  glaciers 
produced  by  the  same  general  cause  which  produced  the  ice  age  of 
Europe  in  the  pleistocene  period.  It  must  also  be  borne  in 
mind  that  the  Southern  Hemisphere  at  present  has  its 
wmter  in  aphelion,  and  that  the  existing  level  of  the  isochional 
or  n^v^  is  far  below  the  altitude  of  the  n^v^  in  corresponding 
latitudes  in  the  Northern  Hemisphere  ;  and,  therefore,  in  my 
opinion,  it  would  not  be  correct  to  measure  the  foil  of  3,000 
feet  in  relation  to  calculated  height  of  existing  n^v^  in  the 
Southern  Hemisphere,  for  the  limit  of  8,000  feet  fall  is 
calculated  in  relation  to  existing  isotherms  in  the  Northern 
Hemisphere.  But  suppose  the  mean  of  existing  difference 
of  the  level  at  the  ndv6  in  both  hemispheres  be  taken  for  the 
same  latitude  it  would  still  leave  our  restored  western  plateau 
about  1,225  feet  below  the  estimated  local  n^vd  or  snow  level 
at  the  time  of  the  glacial  epoch  in  Europe.  This  bears  out 
the  evidence  of  Australasian  -geologists  ^at  our  glacier  and 
pluvial  epoch  was  not  brought  about  by  the  same  cause  which 
produced  the  glacial  epoch  of  Europe  and  North  America  in 
the  pleistocene  period.  Let  us  now  see  whether,  by  the  same 
aiethod  of  reasonings  a  more  favourable  argument  can  be 
advanced  on  behalf  of  the  earlier  cycle  of  maximum  eccen- 
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tricity  of  about  550,000  years  earlier  in  the  Pliooene  age 
and  contemporaneous  with  our  older  pluvial  terrace  drifts  on 
lower  leTels.  It  may  be  remembered  that  the  eccentricity 
of  the  earth's  orbit  at  this  maximum  period  of  cyclic  eccen- 
tricity is  calculated  to  have  been  28'57  per  cent  greater  than 
the  cycle  of  eccentricity  which  occurred  during  the  last  ice  age 
of  Europe.  If  we  reason  that  the  effect  on  temperature 
should  be  in  proportion  to  the  intensities  of  eccentricity,  we 
must  assume  that  the  lowering  of  the  n6v6  or  snow  line  in 
the  earlier  maximum  cycle  would  be  as  much  as  8,857  feet, 
and  this,  with  the  restored  level  of  our  western  mountain 
plateau,  which  would  have  been  wasted  for  850,000  years, 
would  place  the  mean  level  of  its  upper  surface  at  a 
height  of  about  A^  fut  above  the  n^v^  or  snow  line,  and  thus 
produce  the  necessary  initial  conditions  for  the  formation  of 
a  snowfield  which  might  eventually  accumulate  snow  and 
ice  whose  surface  might  be  as  high  as  1,400  feet  above  the 
snow  line,  and  would  then,  by  t^e  assumed  balance  of  preci- 
pitation over  melting,  be  able  to  send  glaciers  down  its 
western  slopes,  possibly  within  1,000  feet,  or,  in  favourable 
valleys,  perHaps  to  600  or  700  feet  above  sea  level.  According 
to  personal  observation,  and  to  the  testimony  of  Messrs. 
Montgomery,  Moore,  Sprent,  Jones,  Dunn,  and  others,  the  same 
calculations  would  indicate  corresponding  results  for  Mount 
Kosciusko  and  other  peaks  over  6,300  feet  in  the  southern 
Alps  of  Australia. 

Thus,  if  we  take  11,000  feet  as  the  isochional  or  n€v6 
for  the  latitude  of  Mount  Kosciusko  we  have  the  foUowing 
result : — 

ALT. 

Existing  isochional  of  Mount  Kosci- 
usko (say)  11,000ft. 

Less  3,857  feet,  due  to  lowering  of 
temperature  during  period  of  max. 
eccentricity  of  earth's  orbit  with 
winter  in  aphelion,  850,000  years 
ago,  say  in  Pliocene  period        •••  8,857ft. 

Isochional  of  older  glacier  period  of 
Australia  in  latitude  36''...         ..,  7,143fL 


Present  height  of  Mount  Kosciusko    7y200fi. 
Add  waste  by  denudation  in  850,000 
years         ...         ...        ...        ...       850ft. 


8,05QfL 


Difference   showing    height    above 
ndv^         •••         •••         .••         •••  907ft, 
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The  above  calculation  woiild  also  justify  us  in  looking  for 
alpine  glaciers  on  the  slopes  of  the  loftj  Bogong  £an^,  in 
the  direction  of  Beech  worth,  adjoining,  and  almost  a  continua- 
tion of,  the  Australian  Alps.  Mount  Bogong  itself  6,508 
feet  high,  and  the  highest  mountain  in  Victoria,  maj  be  said 
to  be  ike  south-westerly  continuation  of  the  Australian  Alps, 
which  rises  into  the  lofty  peak  of  Mount  Kosciusko,  the  most 
elevated  mountain  in  Australia.  The  careful  observations  of 
Messrs.  Stirling  and  Dunn  regarding  the  abundant  evidence 
of  glaciation  in  these  Alps  of  Victoria  are*  strongly  forti- 
fied by  the  calculations  given,  proving  that  without  any 
material  alteration  of  present  levds  the  elevated  table  lands 
and  peaks  of  this  region  would  ascend  above  the  n^v^  or 
isochional  of  the  earlier  Plioceae  period,  and  so  form  the 
initial  condition  for  producing  a  permanent  snowfield,  with 
its  attendant  glaciers,  in  the  ^ewa,  Mitta  Mitta,  and  other 
moimtain  valleys  ;  in  which  places  ihe  two  observers  named 
have  given  ample  evidence  in  the  discovered  moraines,  huge 
erratics,  roches-moutonnees,  striated  blocks,  etc. 

That  the  evidence  of  glaciation  on  these  Alps  are  more 
probably  isochronous  with  the  earlier  cold  pluvial  epoch* 
which  produced  our  older  terrace  drifts  on  lower  levels  of  the 
Australian  mainland  and  Tasmania  is  favoured  by  the  same 
mode  of  determining  the  isochional  of  the  b6y6  for  the  period 
corresponding  with  the  later  glacial  epochs  of  the  Northern 
Hemisphere,  thus : — 

ALT. 

Existing  isochional  of  snow  line 
about        .....     11,000ft 

Less  depression  of  n^v^  due  to  ex- 
tremity of  orbit  at  last  glacial 
epoch  in  Northern  Hemisphere. 
Max.  effect  estimated  to  be  about 
210,000  years  ago 8,000ft. 


Estimated  height  of  ndv^  or  snow 

field  at  the  time  of  the  last  glacial 

epoch        8,000ft. 

Present  height  of  Mount  Bogong, 

highest  point  of  Victorian  iQps . . .     6,508ft. 
Add  waste  by  denudation  in  210,000 

years  (say)  210 

6,718ft 

Falling  short  of  the  ndv^  or  snow 

line  of  the  last  glacial  epoch  by 

about  1,282  feet 1,282ft. 


*  It  is  of  importanee  to  note  hero  tliat  Dr.  Croll,  impressed  with  the  much 
greater  eeoentridtv  of  the  earth's  orbit  correspoiiding  with  this  period,  was  fnllj 
•f^Tinoed  that  a  gladal  epoch  most  haTe  occurred  at  this  time. 
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Smdy  the  aeeeptanos  of  the  eulier  epedt  siMiriag  not  o&Ij 
hannon  J  with  tiie  causes  whieL  prodnoed  oar  ttoBeat  pluTial 
tenaoe  drifts,  but  also  satisiymg  all  physical  conditions  for 
the  initiation  of  gladation,  is  a  moie  resaonable  condnsion  to 
arrive  at  than  to  re£er  the  glacial  evidences  to  the  later 
epodi,  which  wonld  not  satisfy  physical  conditions  essential 
to  the  initiation  of  glacial  action  without  inyolYing  the  donUe 
assomption  cf  an  elevation  and  subsequent  depression  of 
1,282  feet,  for  whidi  there  is  no  evidence  whatever. 

As  regards  the  very  doubtful  evidence  of  intense  glacial 
action  in  the  shape  ox  '*  boulder  till  **  discovered  bj  Messrs. 
Officer  and  Balfour  in  the  lowlands  of  Korkuperrimal, 
situated  nearly  200  miles  to  the  east  of  mountains  where 
alone  in  Victoria  a  permanent  snowfield  capable  of  yielding 
glaciers  could  be  formed,  it  is  evident  that  the  potency  of 
neither  of  the  two  great  epochs  of  cycles  of  maximum  eccen- 
tricity could  be  adequate  to  produce  such  intense  effects,  even 
if  the  lowlands  of  Victoria  stood  5,000  feet  above  their  pre- 
sent level. 

As  there  is  no  proof  of  any  kind  to  indicate  such  elevati(Mi 
and  final  depression  at  any  time  corres ponding  to  these 
glacial  epochs,  i*.^.,  subsequent  to  the  deposition  of  their 
Miocene  leaf  beds,  it  is  probable  that  a  mistake  has  been 
made  in  the  inferences  drawn  from  the  facts.  The  certainty, 
moreover,  that  an  elevation,  not  depression,  of  considerable 
extent  bas  taken  place  since  the  upper  Eocene  or  Miocene 
period  is  evidenced  unmistakably  by  the  Tertiary  marine  beds 
over  a  great  portion  of  the  lower  levels  of  the  Victorian 
territory  on  both  slojpes  of  the  great  dividing  range.  Ihe 
sujpposed  glaciation  of  the  Korkuperrimal  region  is  therefore 
quite  anomalistic. 

.  Sufficient  illustration  has  now  been  given  with  respect  to 
evidences  bearing  upon  causes  of  glaciation,  in  Australia 
and  Tasmania  at  least,  to  justify  me  in  adopting  for  the 
present  the  following  coaclusions : — 

(1.)  That  the  glacici:  epoch  of  Australasia  was  probably 
comparatively  mild  in  its  effects,  manifesting  itself  mainly 
bv  increased  rainfall  in  lowlands,  and  by  establishing  local 
glaciers  in  the  alpine  regions  of  Southern  Australia  and 
Tasmania,  and  in  greatly  extending  the  spread  of  the  exist- 
ing snowfields  and  glaciers  of  the  New  Zealand  Alps. 

(2.)  That  probably,  in  Australia,  the  local  glaciers  of  the 
Alps  melted  before  rcfa^hing  the  2,000  feet  levels  within  the 
valleys  which  descended  continuously  from  the  elevated  snow- 
fields  ;  and  in  Tiasmania  it  is  most  probable  that  only  oa 
the  western  slopes  of  our  western  highlands  was  there  suffi- 


dfeirC  pr^iSTpitation  to  yield  ^aciers,  an  j  of  wlicli  Hi  not 
nacsb  the  sea,  and  probably  were  melted  witlda  their  own 
vafieyg  before  reaching  the  1,000  feet  level. 

(3.)  That  the  date  at  least  of  onr  most  refrigerated  period 
was  probably  isochronous,  and  mainly  caused  by  the  maxi- 
mum cycle  of  eccentricity  of  the  earth's  orbit  with  winter  in 
aphelion,  probably  near  to  the  beginning  of  our  neogene 
yeiiod^  say,  850,000  years  ago. 

(4^  That  if  the  latter  be  true,  it  proves  that  the  astrono- 
mical theoiy  by  itself  (t.e.,  without  concurrence  of  geo- 
graphical conditions)  would  not  adequately  account  for  the  ice 
age  of  Europe  and  North  America,  nor  for  the  absence  of 
marked  glacial  phenomena  among  the  earlier  tertiary  deposits 
of  Europe  at  points  of  time  concurring  "with  the  earlier 
cjdes  of  eccentricity  of  the  earth's  orbit  with  winter  in. 
aphelion. 

I  do  not  expect  that  my  conclusions  will  be  aceq>ted  gt 
present  by  many  geologists  who  have  already  attained  to- 
crystallised  views  on  the  matter,  but  even  these  may  be  pre- 
pared to  allow  that,  granting  the  premises  assumed  by  me, 
mj  conclusions  iollow  as  a  logical  necessity. 
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HOTES  ON  THE  QEOLOGT  OF  LAKE  ST.  CLAIE 
AUD  ITS  IMMEDIATE  NEIQHBOUEHOOD, 
TOaETHER  WITH  OBSEBYATIOVS  BEQAKDIBFa 
THE  PROBABLE  ORIGIN  OF  OXJB  NUMEBODB 
TASMANIAN  LAKES  AND  TARNS. 

Bt  R.  M.  Johnston,  F.L.S. 

Apart  from  the  unrivalled  beauty  of  the  seeneiy,  there  is 
nothuig  particular  in  thp  aeohgicaZ  features  of  Lake  St. 
Clair  and  its  immediate  neighbourhood,  which  is  not  common 
to  and  far  more  perfectly  represented  by  nearly  all  the 
elevated  greenstone  mountains  and  plateaux,  which  form  the 
most  familiar  physiographic  features  of  the  greater  part  o£ 
Tasmanian  landscape.  The  great  devated  greenstone  plateau 
of  Tasmania—which  occupies  so  large  a  portion  of  our 
.iahiAd,  and  not  only  embraces  the  Lake  St  Glair  region,  but 
also  includes  the  greater  portion  of  our  notable  mountain 
peaks  and  bosses — is  of  the  most  uniform  and  simple 
chacacter,  of  which  the  following  divisions,  where  perfect 
aections  are  disclosed,  may  be  regarded  as  more  or  less 
^ontiant  and  tyjneal,  taken  in  ascending  ordeor : — 

GhBNSBAL   CHABA.CTBBI8n€8. 

1.  Ba$e  dither  (a)  slates,  schists,  limestones,  or  conglome- 
.zsites  of  Ujpper  or  Lower  Silurian  age,  as  at  Mount  Tyndall, 

Eldon  Peak,  Eldon  Bluff,  La  Perouse,  Adamson's  Peak,  Ben 
Lomond  on  one  side,  and  Mount  Pioton,  or  (6)  Archcean  or 
MeUMnorphic  Rocks,  as  at  Amphitheatre,  Mount  QeH,  Mount 
Hiigel,  Mount  King  Willi&m,  Little  Sugar  Loaf,  Gbuld's 
-Sugar  Loaf,  Mount  Osea,  Mount  Pelion,  Bam  Bluff,  Cradle 
Mountain,  Moimt  Manfred,  and  Du  Cane  Range. 

2.  PermO'Carbaniferous  Rooks,  with  their  varied  divisions 
of  grits,  conglomerates,  mudstones,  blue  slaty  shales,  im- 
pure limestones ;  winged  Spirifer,  Productus,  Stenopora;  and 
iFenestella.  Zones.;  Lower  Coal  Measures  (Tas.),  with 

Olossopteris,  Oangamopteria,  and  NcegarathiopHs;  common 

throughout  Eastern  Tasmania. 
Middle  Ooal  Mecten/res  (Tas.)»  with 

Oaaigamopteris  and  Vertebraria,    as  on   Ben  Lomond, 

Mount  Cygnet,  and  slopes  of  Mount  Wellington. 

S.  Lower  Mesozoic  Sandstones,  with  Vertebraria  ^nd,  remains 
cijanoid  fishes,  as  on.slopes  of  Mount  Wellington  and  Mount 
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Pearson,  and  common  elsewliere  throughout  Eastern  Tas- 
mania. 

4.  Upper  Mesozoic    Sandstones,    Shales,  and    Upper  Coal  ^ 

Measures  (Tas.)  with  Zeugophyllites,  Thinnfeldia,  Sphenopteris^  i* 

Pecopteris,  Neuropteris,  Alethopterisy  Odontopteris,  TcsniopleriSf 
Cyclopieris,  Baiera,  Salishtiriaf  etc,^  as  at  Ben  Lomond, 
Mount  Nicholas,  Fingal  Tier,  Mount  Gray,  slopes  of  Mount  j 

Wellington,  and  probably  Mount  Pelion  and  Coal  Hill,  and  ^ 

common  elsewhere  throughout  Eaistem  Tasmania. 

6.  Oreenatones — Massive,  Core  Crest  (?),  or  Covering  Cap  (?) 
— associated  with  mesozoic  coal  measures,  and  occupying  the 
summit  of  Great  Plateau  and  of  most  of  our  mountains  in 
Eastern  Tasmania. 

6.  Occasumally  lignites  and  Tertiary  leaf  beds,  as  on  Magnet 
Bange. 

7.  Occasionally  (in  patches)  olivine  basalt  sheets,  as  at 
Bronte,  River  Nive,  and  Lake  Sorell. 

While  I  cannot  but  compliment  Mr.  Officer  for  his  interest* 
ing  notes  on  the  geology  of  the  Lake  St.  Clair  region,  and 
for  the  general  accuracy  of  his  observations,  so  far  as  they  go, 
it  is  unfortunate  that  his  lack  of  acquaintance  with  the 
literature  of  Tasmanian  Geology  should  have  led  him  to  give 
so  bald  an  account  of  the  most  familiar  geological  features  of 
a  region  which  is  classic  to  the  local  observer  as  the  field 
wherein  one  of  Tasmania's  ablest  geologists  (Mr.  Charles 
Gould,  during  the  years  1860, 1861,  and  1862)  accomplished 
his  best  work  as  an  explorer,  geographer,  and  geologist. 
Even  Mr.  Officer's  geological  sketch,  with  its  details  of  lake- 
depth,  mountain  and  ravine,  would  not  now  be  possible,  were 
it  not  almost  entirely  based  upon  the  earlier  elaborate 
investigations  of  Mr.  Charles  Gould,  covering  a  period  of  two 
or  three  years,  and  aided  by  a  field  staff  of  about  32  men. 
This  much-undervalued  observer  not  only  gave  us  all  our 
existing  routes  and  tracks  in  this  western  region,  but,  owing 
to  his  long  and  ably  conducted  explorations,  he  gave  us,  in  his 
geological  and  physiographicaJ  maps  and  vertical  sections  of 
1860  and  1862,  the  knowledge  of  all  the  physiographical 
features  and  principal  geological  characteristics  which 
we  are  possessed  of  at  the  present  moment,  and  which  form^ 
for  this  region,  the  base  of  the  delineations  on  our  latest 
survey  maps,  which  are  partly  reproduced  by  Mr.  Officer.  ^ 

During  my  own  later  explorations  in  this  region,  I  could  only,  * 

by  the  aid  of  more  definite  palseoutological  data,  confirm  what 
Ghbuld  so  well  described  and  delineated  over  thirty  years  ago. 
Nor,  in  spite  of  some  adverse  conceptions  of  Mr.  Officer,  so  far 
as  I  am  concerned,  as  regards  the  still  doubtful  age  of  the 
greenstones  of  the  Great  Plateau,  can  I  admit  any  novelty  6t 
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conclasion  formed  by  him ;  for,  in  this  respect,  lie  simplj 
follows  and  adds  weight  to  the  original  conclusions  of  Messrs. 
Oould,  Milligan,  and  Strezelecki,  against  whose  judgment,  as 
to  age  of  greenstone,  I  have  always  felt  myself  to  be  in  an  uncon- 
genial atmosphere  of  opposition,  even  when  that  opposition, 
as  so  frequently  expressed  by  me,  is  both  very  doubtful  and 
only  at  most  tentative.  This  attitude  on  my  part  is  only 
natural,  when  it  is  considered  that,  in  my  ideal  section  from 
Dry's  Bluff  to  Oeorge  Town,  published  in  this  Society's 
Journal*  twenty  years  ago,  I  then  followed  Gould  and 
Strezelecki,  in  regarding  the  greenstone  of  the  Great  Plateau 
as  younger  than  the  Permo* Carboniferous  and  Mesozoic 
sedimentary  formations.  Owing  also  to  Mr.  Officer's  imper- 
fect acquaintance  with  local  sources  of  information  relating 
to  Tasmanian  Geology,  he  has,  in  his  small  chart  of 
Lake  St  Clair,  unwittingly,  reproduced  a  fae  iimile  of  a  frag- 
ment of  a  geological  ''Map  of  a  portion  of  Western 
Tasmania/'t  explored  during  the  summer  of  1860  by 
an  expedition  under  the  command  of  Charles  Gould,  B.A., 
E.G.S ,  Government  Geol  >gi8t  (lithographed  and  coloured  by 
F.  Dunnett,  of  Hobart).  That  it  simply  reproduces  a  fragment 
of  the  geological  and  physiographical  details  of  this  region  of 
the  west  of  Tasmania  as  originally  mapped  by  Gould,  is  best 
appreciated  when  I  mention  that  this  scarce,  but  locally  well- 
known,  coloured  geographical  map  of  Mr.  Gould,  embracing 
the  portion  mapped  and  coloured  by  Mr.  Officer,  and  agreeing 
with  it  perfectly  in  all  essentials,  covers  an  area  of  about 
2,500  square  miles,  situated  between  Cradle  Mountain  and  the 
Mount  Murchison  region  in  thejiorth,  and  between  Lake  St. 
Clair  and  the  Mount  Lyell  region  in  the  south.  When  I 
state  that  Mr.  Officer's  chart  is  a  less  perfect  delineation  or  fae 
nmile  of  a  portion  of  the  region,  covering  at  most  284  square 
miles  of  the  south-eastern  portion  of  the  area  embraced  in 
Mr.  Gould's  more  perfectly  detailed  geological  map  (that  is, 
only  9*36  per  cent,  of  the  area)  we  may  more  easily  appre- 
ciate how  far  the  map  of  Mr.  Officer  falls  short  of  the  more 
extended  original  map  of  1860,  while,  for  obvious  reasons,  it 
also  compares  unfavourably  with  the  latter  in  exactness  of 
physiographical  and  geological  definition.  I  say  this  is 
unfortunate,  because,  were  it  not  for  the  original  elaborate 
and  comprehensive  geological  map  of  Mr.  Gould,  Mr.  Officer's 
smaller  chart  of  a  portion  of  the  region  would,  unquestion- 
ably, be  considered  a  most  meritorious  delineation,  regarded 
as  the  result  of  the  unaided  observations  of  a  geologist 
who  had  briefly  examined  the  country  for  the  first  time. 

*Proc.  Roy.  Soc.  of  Tiu.,  Aug ,  1872     "  CosipOBltion  and  extent  of  Tertiary  beds 
In  and  around  Launcesion." 

t  Scale,  2^  inches  to  the  mile 
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Lack  of   PALiSONTOLOOICAL  EVIDBNCE   AS  TO    THS  AOS  OF 

THE   Coal   Hill    Coal  Measxtbbs   and    Associated 
Sandstones. 

There  is,  however,  another  matter  of  great  local  importaaoe 
which  Mr.  Officer's  paper  reminds  us  of,  viz.,  the  donbtful 
age  of  the  coal  measures  which  we  know  exist  at  Coal  Hill, 
and  the  lack  of  knowledge  regarding  the  positive  existence  i 

of  Lower  and  Upper  Mesozoic  formations  succeeding  the 
Permo-Carboniferous  mudstones,  of  which  we  have  here  and 
elsewhere  along  the  crests  of  the  Great  Plateau  the  most 
abundant  evidence.  Had  Mr.  Officer  been  more  perfectly 
acquainted  with  our  local  wants  in  this  respect  (see  "  Oeol.  of 
Tas."  p.  164),  I  am  sure  his  labours  and  observations  would 
have  been  more  profitable  to  science,  as  well  as  of  more  lasting 
satisfaction  to  himself.  Let  us  hope  that  he  may  yet  be 
encouraged  to  return  to  this  interesting  out-of-the-common 
track  region,  and  direct  his  observations  rather  to  fill  up  the 
blanks  in  our  knowledge  regarding  the  doubtful  age  of  the 
Coal  Hill  coal  measures,  and  also  help  us  in  discovering 
positive  evidence  (stratigraphical  and  palnontological)  of  the 

Sresence,  or  otherwise,  with  boundaries,  of  the  rocks  of 
lesozoic  Age  of  both  upper  and  lower  horizons,  which  are  so 
familiar  to  us  in  similar  situations  in  the  more  eastern 
elevated  greenstone  plateaux.  Without  palaeontological 
evidence  we  can  proceed  no  further  at  present,  and  it  is 
unfortimate  in  this  respect  that  Mr.  Officer's  observations 
afford  no  light  whatever.*  As  regards  certain  new  aspects  of 
portions  of  the  greenstone  plateau,  my  own  observations 
during  the  last  four  or  five  years  have  again  independently 
-disposed  me  to  regard  with  more  favour  Uie  possible  later  or 
Post-Mesozoic  age  of  the  greenstones  of  the  Great  Plateau 
and  elsewhere.  My  difficulty  still  exists  as  regards  the 
apparent  older  greenstones  lying  between  Blackman's  Bay 
and  Adventure  Bay.  But  I  take  this  opportunity  of 
acknowledging  that  my  continued  failure  to  detect  the 
remains  of  undoubted  greenstone  rocks  among  the  abundant 
erratics  and  derived  conglomerates{in  our  mudstones,  together 
with  the  undoubted  similarity  of  character  of  supposed  older 
and  later  greenstones,  have  for  the  last  year  or  two  weighed 
strongly  in  my  mind  in  favour  of  the  later  age  of  all  our  typical 
diabasic  greenstone  rocks,  and  I  should  not  now  be  surprised 
in  the  least  if  reasons  should  soon  be  forthcoming  which  ^ 


*It  would  be  intoreatlng  to  learn  how  Mr.  Officer  arrived  at  the  knowledge  that 
the  whole  of  the  Sandstones  niapped  hj  him  as  Carboniferous  are  reallv  so.  He 
does  not  support  this  conclusion  by  a  ungle  reference  to  the  characteristic  fossils, 
by  which  means  alone  can  sach  a  conclusion  be  accurately  arrived  at ;  for  the 
Sandstones  of  Permo-Oarboniferous  Age  and  Lower  Mesosoic  Age  In  Tasmania  are 
so  shnilar  in  lithological  characters,  that  references  so  hasarded  are  pure  goeM- 
work. 
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might  reconcile  mj  judgment  with  the  apparently  strong 
opposing  evidences  presented  by  the  extent,  mass,  positions, 
and  continuous  relationship  of  the  greenstone  rocks  undert 
lyiDg  the  mudstones  between  Blackman's  Bay  and  Adventure 
Bay  in  Soath*Eastern  Tasmania.  Mr.  Montgomery's  and 
Mr.  David's  reasonings,  I  confess,  have  also  had  much  weight 
in  disposing  my  mind  to  contemplate  a  result  of  this  kind. 
Let  me  be  just  to  myself,  however,  by  quoting  my  earliev 
remarks  on  this  important  question.  In  commenting  upo^ 
the  pros  and  cons  relating  to  the  age  of  the  greenstones,  I 
have  always  accepted  the  &ot  that  the  larger  portion  of  the 

Seenstones  of  the  lower  levels  were  younger  tlian  the  Upper 
esoKoic  coal  measures,  although  I  was,  and  am  still,  doubt- 
ful of  the  age  of  the  massive  greenstones  of  the  more  elevated 
regions,  and  such  was,  and  is,  my  tentativeness  of  opinion, 
that,  in  my  paper  on  the  Oeology  of  Bruni,  read  before  this 
Society  on  April  18th,  1886,  I  stated — **  That  the  opinions 
advanced  by  me  have  merely  the  force  of  probability,  in  mv 
mind,  from  which  all  doubt  has  not  yet  been  wholly  removed ;  - 
and  again  (p.  8),  ''I  am  only  anxious  for  the  truth  of  my 
opinions,  and  therefore  shall  slways  be  prepared  to  modify 
them  in  accordance  with  the  weight  of  available  evidence." 
As  yet  I  have  not  heard  of  any  satisfactory  reasons  which 
would  account  for  the  position  and  relationship  of  the  Bruni 
and  Blackman's  Bay  greenstones  in  such  a  manner  as  would 
&vour  an  origin  more  modern  than  the  Upper  Palseozoic  rocks, 
which  appear  to  have  been  quietly  deposited  upon  their  upper 
irregular  surfaces.  I  have  considered  the  possibility  of 
lateral  thrust  between  the  bedding  on  a  gigantic  scale,  but 
there  are  still  many  positive  objections  lying  beyond,  which 
at  present  prevent  me  from  accepting  this  solution. 

Thb  Begions  in  the  Neiohboubhood  whbbb  the  For- 
mations AsoTTND  Lake  St.  Claib  mat  be  Studied 
Most  Advantageously. 

By  confining  his  observations  to  the  immediate  shores  of 
the  charming  Lake  St.  Clair,  and  to  the  romantic  valleys  of 
the  Cuvier  and  Narcissus,  Mr.  Officer  lost  no  advantage,  so 
hi  as  the  lover  of  the  picturesque  is  concerned ;  but,  so  far 
as  the  profitable  study  of  the  particular  geological  forma- 
tions is  concerned,  he  could  not  have  chosen  his  field  of 
observation  more  unfortunately.  It  is  quite  possible  that  if 
Mr.  Officer  could  have  obtained  a  view  of  the  complete  series 
of  the  rocks  from  the  actual  bed  of  Lake  St.  Clair,  which  is 
buried  as  much  as  552  feet  beneath  the  surface  of  its  water 
level  in  the  immediate  vicinity  of  Mount  Olympus,  he  might 
obtain  a  fair  knowledge  of  the  character  and  sequence 
of  the  typical  rocks  of  this  interesting  locality.    But  although 
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Mr.  (Jould  assures  us  that  the  Metamorphic  rocks  (not  car- 
boniferous sandstones,  as  in  Mr.  Officer's  chart)  form  the 
deepest  bed  of  the  lake,  which  he  had  sounded  so  carefully  in 
every  direction  in  1860,  it  is  impossible  from  direct  obserra- 
tion  to  confirm  or  disproye  his  statement.  It  is  when  we 
leave  the  Lake  and  its  affluents  (the  Cuvier  and  Narcissus), 
and  traverse  the  region  of  mountain  and  valley,  beginning 
with  that  of  the  Lakes  Dixon  and  Undine,  and  thence  pro- 
ceeding westward,  along  Gould's  well-known  section,  by  way 
of  Mount  Gell,  Coal  Hill,  Gould's  Pyramid,  Rocky  Hill,  Camp 
Hill,  Last  Hill,  and  Eldon  Peak,  across  to  North  Eldon,  that 
we  have  a  fairly  complete  glimpse  of  the  grand  range  and 
sequence  of  the  varied  and  interesting  geological  formations 
of  the  Western  Highlands  of  Tasmania.  The  region  of  Lake 
St.  Clair  proper,  with  the  valleys  of  its  northern  affluents,  the 
Cuvier  and  Narcissus,  disclose  the  merest  fragment  of  this 
splendid  sequence  of  rock  formation ;  a  fragment,  moreover, 
which  can  be  studied  with  greater  advantage  and  in  much 
greater  perfection  within  one  mile  of  the  Citr  of  Hobart,  and 
nearly  everywhere  in  the  more  accessible  regions  of  the  east. 

I  can  say  no  more  of  this  fragment  of  Tasmanian  geology— 
which,  however,  embraces  all  our  rich  and  interesting  Permo- 
Carboniferous  and  Mesozoic  formations — than  has  been  so 
fully  described  by  me  already  in  numerous  geological  papers 
to  this  Society,  and  whose  study  has  ocaipied  my  own  (uose 
attention  for  a  period  of  nearly  a  quarter  of  a  centxiry.  The 
fact  that  in  my  work  on  "  The  Geology  of  Tasmania  "  alone 
I  have  devoted  123  royal  quarto  pages  to  its  history,  accom- 
panied by  numerous  plates  and  sections,  and  illustrated  also 
Dy  over  230  figures  of  typical  fossils,  is  surely  sufficient 
evidence  that  it  has  not  been  neglected,  and  that  we  have 
acquired  aconsiderable  knowledge  of  its  leading  characteristics. 
Between  the  North  Eldon  Biver  bed  and  Lake  Dixon  valley, 
however,  we  have,  as  shown  in  accompanying  section,  a  grand 
development  of  rocks,  embracing  probably  a  complete  series 
of  all  the  older  formations  from  the  Archwan  to  the  Upper 
Silurian,  and  possibly  also — in  the  upper  conglomerates  of 
some  of  the  mountains,  such  as  Mounts  Lyell  and  Owen — ^the 
equivalents  of  the  Devonian  of  other  countries.  The  general 
character  and  relationship  of  this  grand  series  of  rocks,  as 
disclosed  by  Mr.  Gould's  section,  part  of  which  I  have  myself 
verified  from  palaeontological  and  lithological  data,  may  be 
summarised  as  follows  : 

1.  Eow  or  Granite  Tor — granite  axis. 

2.  Eow  Tor,  across  the  Murchison  Valley  to  North  Eldon 
Biver,  metamorphic  schists,  etc. — apparently  devoid  of  fossils. 

3.  North  Eldon  Biver,  across  Eldon  Peak,  Camp  Hill, 
and    Bocky     Hill    to    Jnkerman     Biver:      base     Lower 
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PalsBOZoio  rocks;  those  most  apparent  being  of  Upper 
Silurian  Age,  and  in  the  Eldon  Valiej,  Princess  BiTer, 
consisting  largely  of  clay  slates,  mudstones,  and  schistosei 
sandstones  with  thin  quartz  reefs,  and  in  certain  beds,  richly 
fossiliferous,  the  following  forms  are  especially  prolific : — 
Calymene,  PeTitamerw,  OrthU,  StrophoTnena,  Spiriferag 
AUrypOj  LingtUa,  Ehynehonella,  Leptaena,  Loxonema^  Favositei, 
encrinital  stems,  etc.  Unconformably  lying  upon  these  we 
have  in  succession,  as  on  Eldon  Peak,  Camp  Hill,  Bocky 
Hill,  etc.,  in  ascending  order : — 

L  Upper  PalflBozoio  grits,  conglomerates,  and  mudstones, 
with  the  usual  abundance  of  winged  spirifera 
ProductuSf  Terebratula,  Strophalona,  Aviculopecten, 
Pachydamus^  Sanguinolitet,  Streblopteria,  Avicidaf 
Palaarca,  Tellinomya^  InoceramuStPterinea^  Notomya, 
Platysehiema,  Orthonata^  Conularia,  Qoniaites,  StenO' 
pora,  Protoretepora,  Fenestella,  EncriniteSf  etc. 

n.  Thick  bedded  sandstones,  shales,  and  coal,  as  at  Coal 
Hill,  Mount  Oell,  etc.,  of  which  no  fossil  evidence 
has  yet  been  obtained,  but  which  may  possibly 
embrace  the  Lower  Coal  Measures  with  Olossop^ 
teris,  OangamopteriSf  and  Nceggarathiopais ;  the 
Lower  Sandeiones  of  Meeozoic  Age,  with  Vertehraria 
and  ganoid  fishes ;  and  the  Upper  Coal  Measures 
Shales  and  Sandstones^  with  Zeugophyllites,  Baiera, 
PecopteriSf  Spenopteris,  Thennfeldia,  Neuropteris^ 
TaniopteriSy  Salisburia,  Pterophyllutn^  etc. 

m.  Massive  cap  (?)  or  elevated  cores  (?)  of  diabasic 
greenstones — the  most  characteristic  feature  of  aJl 
our  mountain  peaks,  bosses,  and  plateaux,  from 
Mounts  Tyndali  and  Dundas  on  the  west,  to  St. 
Patrick's  Head  and  La  Perouse  on  the  east. 

lY.  Inkerman  Biver,  across  the  spurs  of  Gould's 
Pyramid,  Alma  Biver,  Mount  Gell  to  valley  of  the 
Dixon  and  Undine ;  base — Metamorphio  schists 
quartzites,  gneiss,  conglomerates,  etc.,  with  over- 
lying rocks,  as  on  Eldon  Peak,  at  Mount  King 
WilHam,  Mount  Hiigel,  and  Moant  Gell ;  and  on 
intervening  ridges  and  peaks,  as  Bocky  Hill,  Gould's 
Pyramid,  and  Coal  Hill,  the  usual  sandstone  shales, 
grit,  etc.,  whose  age  may  be  Upper  Palseozoic  or 
Mesozoic,  or  include  both;  but  in  the  absence  of 
pakeontological  data,  cannot  now  be  determined. 

Apart  from  the  Brachiopod  sandstones,  Clay-shales, 
Hydromica-schiBts,  and  more  recent  conglomerates  further 
west,  between  Mount  Lyell  and  the  Tertiary  Lignites  and 
Leaf  Beds  of  Macquarie  Harbour,  this  region  affords  a  grand 
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field  for  original  investigation  in  the  future,  as  at  present  ve 
have  onlj  a  very  bald  yiew  of  its  history  and  stratigraphio 
sequence.  It  is  here  that  the  Tasmanian  geologist  in  the 
future  maj  expect  to  win  fresh  laurels,  rather  than  in  the 
immediate  vicinitj  of  Lake  St.  Clair,  just  Ijing  beyond  its 
most  easterly  limits,  i.e.,  across  the  great  eastern  and  western 
watershed-dividing  ranges  of  Mounts  Hugel  and  Bufus. 
Southward  across  the  Frenchman,  Gordon  Biver,  Arthur 
Sanges,  towards  Port  Davey,  a  still  more  interesting  region 
awaits  systematic  exploration;  for  all  that  we  know  at  present 
is,  that  the  whole  region  is  similarly  occupied,  mainly  by  the 
Lower  Falceozoic  and  older  Melamorphie  rocks,  whose  geolo- 
gical history  is  still,  practically,  a  closed  book,  and  even  its 
exact  physiographical  features  are  far  from  being  perfectly 
delineated  on  our  charts. 

Obioik  of  the  Nxtmeboxts  Lakes,  Tarns,  and  Lakelets 

OF   THE   GbEAT  PlATEAXT  OF   TASMANIA. 

While  I  am  fully  convinced  that  a  large  number  of  our 
small  lakes  and  tarns,mostly  carved  out  of  the  harder  crystalline 
rocks,  towards  the  mouths  of  the  Alpine  Valleys  of  our 
Western  Highlands  leading  from  the  Oreat  Plateau  (such  as 
Lakes  Undine,  Dixon,  and  Augusta),  have  been  originated 
mainly  by  the  agency  of  glaciers  and  their  terminal  moraines, 
I  have,  from  long  observation,  arrived  at  the  conclusion  that 
our  larger  lakes  on  the  higher  levels  of  greenstone  plateau — 
such  as  Lake  St.  Clair,  Lake  Sorell,  Lake  Echo,  Lake  Arthur^ 
and  Great  Lake,  together  with  innumerable  lakelets  and 
lagoons  on  the  upper  levels — have  been  mainly  determined  by 
the  original  irregularities  of  surface,  produced  partly  by  the 
anastomoses  of  successive  flows  of  greenstones  during  their 
eruption,  and  partly  by  the  unequal  contraction  due  to  lack 
of  homogeneity  of  the  cooling  siirfaces  of  the  more- massive 
horizontal  flows  of  greenstone  magma,  which  are  so  charac- 
teristic  on  the  mountain  plateaux  of  Tasmania,  and  which 
cover  continuously,  or  in  an  anastomosing  network  of  ranges, 
so  large  a  portion  of  the  superficial  area  of  Eastern  Tas- 
mania. This  conclusion  has  again  and  again  been  forced 
tipon  my  mind  by  the  closer  study  of  our  upland  lake 
systems,  as  it  seems  to  account  satisfactorily  for  all  the 
known  facts ;  and,  moreover,  it  is  in  harmony  with  the  views 
of  leading  physicists  when  contemplating  the  causes  which 
produced  the  mitial  and  universal  irregularities  of  surface  on 
our  globe,  and  which  in  their  turn  determined  the  limits  of 
land  and  sea  during  the  later  epoch  in  its  history,  which 
marked  the  stage  of  change  from  tne  expansive  free  gaseous 
envelope  of  vapour  to  precipitation  and  condensation  from 
cooling  and  gravitation,  in  the  form  of  lake,  river,  sea,  and 
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ooeanio  waters,  within   the  limits    determiDed  already,  by 
irregularities  of  the  surfaoe  of  the  earth's  crust. 

A  diversified  distribution  of  the  original  surface  magma  of 
our  globe  is  assumed  with  good  reason  by  Mallet  J.  D.  Dana,* 
Professor  Hennessy,  Archdeacon  Pratt,  Sir  Archibald  (Jeikie, 
and  many  other  eminent  physicists  and  geologists,  as  a 
primary  condition  ;  and  this  primary  condition,  owing  to  the 
unequal  rates  of  cooling,  and  diJEerences  of  density  of 
different  masses  of  magma,  is  assumed  to  be  the  initial 
factors  in  producing  elerated  and  depressed  surfaces,  includ- 
ing cup-shaped  basins.  The  denudation  of  agencies  such  as 
the  mobile  gravitating  force  of  water,  only  come  into  play  at 
a  subsequent  stage,  so  that  the  older  caused  irregularities  of 
surface,  to  a  large  extent,  initiate  and  govern  the  direction 
and  local  intensities  of  subsequent  denuding  agencies. 

In  accounting  for  the  origin  of  Alpine  lakes  generally,  by 
the  Glacier  Theory — according  to  Bamsaj's  view,  which, 
during  the  first  quarter  of  this  year,  has  again  been  promi- 
nently brought  before  our  notice  by  a  discussion  of  the  subject 
in  the  pages  of  Nature  by  Mr.  T.  G.  Bonney,t  the  Duke  of 
Arg>le,  X  and  Dr.  Alfred  Wallace  §  it  would  seem  that  the 
fascinations  of  Compte's  "  Law  of  the  Simplest  Hypothesis  " 
have  a  dangerous  tendency  to  promote  a  retrograde  move- 
ment in  geological  science ;  and  tnat  some  of  her  most  brilliant 
exponents  are  not  altogether  mail-proof  in  resisting  their 
fascinating  influence  when  the  charmingly  disguised  errors 
of  simplicity  of  causation,  by  their  aid,  are  championed  in 
opposition  to  the  truer,  though,  perhb,ps,  less  attractive 
complexity  of  variable  or  combined  causes.  In  geological 
science,  as  in  economic  science,  there  is  ever  a  danger  of 
mutilating  a  complex  truth  for  the  sake  of  erroneous  sim- 
plicity ;  and  the  bed  of  Procrustes  was  but  a  feeble  engine  of 
distortion  or  mutilation,  as  compared  with  all  simple  or 
$pec%fic  hypotheses  of  causation  specially  devised  to  embrace 
somehow  all  effects,  notwithstanding  that  the  points  of  simi- 
larity in  the  latter  may  only  appear  to  be  of  congeneric  value, 
und  not  conspecific. 

Professor  Marshall,  in  his  recent  work  on  "  The  Principles 
of  Economics"  (Methods  of  Study)  has  given  us  earnest 
warning  of  this  danger  to  all  students  of  complex  problems 
of  science  ;  and  has  shown  that  the  ''  Physical  sciences  made 
slow  progress  so  long  as  the  brilliant  but  impatient  Greek 

*Tb6  fiict  tbst  the  Continental  and  Oceanic  areas  were  determined  in  the  first 
eobling  oi  the  globe  signifies  that  in  the  cooling  or  radiation  of  heat  into  space, 
there  were  areas  of  gnaaMut  and  lea«t  contnctioo*  This  difference  in  oocding  and 
the  resulting  lerel  of  the  snrface  most  have  been  owing  to  some  difference  of 
qaaUty  or  condition  in  the  materlaL  (Dana's  "  Bfannal  of  Geology,"  Srd  edition,  1879.) 

tiiratttrv,p.841(Feb.X    :  i6id.,  p.  809.    |  ibid.  (Alaich)  p.  487. 
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genius  insisted  in  searching  after  a  single  basis  for  the  expla- 
nation of  all  physical  phenomena ;  their  rapid  prepress  in  the 
modern  age  is  due  to  a  breaking  up  of  broad  problems  into 
their  component  parts.  There  is  no  doubt  an  underlying 
unitj  in  all  the  forces  of  nature,  but  whatever  progress  has 
been  made  towards  discovering  it  has  depended  on  knowledge 
obtained  bj  persistent  specialised  studj,  no  less  than  an 
occasional  broad  survey  of  the  field  of  nature  as  a  whole/* 
and  accordingly,  witn  Mill,  he  approves  of  another  of 
Compte's  sayings,  that  "  a  person  is  not  likely  to  be  a  good 
economist  (might  we  not  add  also  for  local  application,  a 
good  geological  specialist)  who  is  nothing  else/'  Although 
these  obseryations  are  directed  to  quite  a  different  matter, 
the  central  idea  may  ^et  be  applied  with  advantage  to  all 
who  are  apt  to  be  earned  away  by  the  fascinations  of  simple 
universal  hypotheses  of  causation,  as  accounting  for  complex 
though  superficially  similar  effects.  I  am  of  opinion,  there- 
fore, that  the  effort  on  the  part  of  some  brilliant  geological 
investigators  to  account  generally  for  the  origin  of  Alpine 
Lake  basins  by  reference  to  the  Glacier  Theory  is  a  retrograde 
movement  and  a  mistake.  It  may  account  for  a  large  number 
of  lake  basins,  but  if  all  previous  observations  are  not  a 
blunder,  it  cannot  account  for  all  lakes,  even  in  Alpine  re- 
gions. Every  geologist  who  desires  to  avoid  impartiLg  error 
into  his  inferences  from  local  facts  of  observation,  must 
therefore  rigidly  guard  against  deceptive  general  hypotheses, 
lest  they  should  unconsciously  bias  and  disturb  his  mind 
in  making  correct  interpretations  of  observed  facts ;  and 
hence  each  lake  basin,  wherever  situated,  is  best  studied 
apart  from  all  others  on  the  basis  of  local  evidences.  This 
method,  moreover,  does  not  exclude  the  Glacier  or  any  other 
particular  agency,  regarded  as  a  cause.  Apart  from  one's  own 
experience  in  support  of  this  view,  we  have  the  best  positive 
evidence  of  its  truth  in  the  writings  of  all  authors  of  Geo- 
logical Text  Books,  whose  imagination  is  kept  imder  stricter 
control,  partly  by  the  feeling  that  they  are  more  responsible 
for  the  teaching  imparted  by  them,  and  partly  by  the  circum- 
stance that  in  giving  the  outline  ot  any  particular  subject, 
they  are  led  to  review  all  the  varying  circumstances  and  con- 
ditions, and,  in  unsettled  questions,  to  give  the  facts  upon 
which  they  are  based,  in  order  that  the  student  may  be  pro- 
perly equipped  to  grapple  with  similar  difficulties  when  they 
appear  to  him. 

Sir  Archibald  Geikie's  luminous  writings  and  observations 
alone  suffice  to  overthrow  the  "  One  Condition,  One  Cattsb'* 
theory  of  lake  origin.  In  his  text  book  (p.  927)  he  gives  a 
most  true  and  lucid  account  of  the  various  causes  which  are 
known  to  have  produced  lake  basins,  and  may  be  briefly 
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Bummaiised  as  follows: — Lakes  may  h9  formed  in  seyeral 
ways ; — 

1.  Bj  sabterraneaa  movements,  as  iu  moimtain-making, 
and  in  volcanic  explosions,  and  as  in  the  subsidence  of  the 
central  part  of  a  mountain  system,  which  might  conceivably 
depress  the  heads  of  valleys  below  the  level  of  the  original 
outflowing  channel  of  stream,  and  as  in  the  cup-]ike  basins 
of  extinct  craters.  Types  of  the  latter  are  exemplified  in 
Australia,  by  the  Blue,  Middle,  and  Centre  lakes  of  Mount 
€kimbier,  and  possibly  some  of  the  lakes  of  the  Q-reat 
Plateau  of  Tasmania. 

2.  By  ponding  back  of  streams  by  lava.  Type,  Lake  Aidat 
in  Auvergne,  and  probably  Lake  St.  Clair  in  Tasmania.  The 
latter,  however,  can  only  partly  be  the  result  of  this  cause^ 
for  its  great  depth  of  592  feet,  in  a  trough  of  older  rocks 
lying  below  the  igneous  flows,  the  igneous  ponding  flow 
being  so  much  above  its  deep  bed,  the  present  head,  now  even 
180  feet  below  the  lake  surface,  has  by  depression  of  the 
bead  of  the  valley,  mainly  aided  in  the  formation  of  its 
great  depth  of  water  bed.  The  flow  of  greenstone  which 
closes  the  mouth  of  the  Lake,  and  through  which  its  afiftuent 
the  Derwent  cuts  its  shallow  course,  would  not,  by  itself, 
account  for  its  present  great  depth ;  nor  would  glacier  erosion 
account  for  all  its  peculiar  characteristics. 

8.  By  subsidence  of  surface,  caused  by  the  dissolution  of 
rock  salt,  limestone,  etc.,  such  examples  of  the  former  occur 
in  the  Peak  caverns  of  Derbyshire,  grottoes  of  Anteparos  and 
Adelsberg,  and  the  vast  labyrinths  of  the  Mammoth  Cave, 
Kentucky,  and  Salt  Pans,  Tasmania.  Examples  of  the  lattei 
form  are  found  frequently  as  small  lakes  and  ponds  in  Tas- 
mania, as  at  the  Circular  Marshes  and  Ilfracombe. 

4.  By  the  original  irregularities  of  surface,  produced  by 
the  irregular  anastomosing  flows,  and  unequal  cooling  of 
massive  unhomogeneous  igneous  rock,  as  on  the  Great 
Plateaux  of  Tasmania ;  combined,  probably  also,  with  violent 
and  abrupt  alterations  of  level  during  the  cataclysmic 
upheavals,  which  raised  the  rocks  bodily,  as  on  Ben  Lomond, 
Mount  Wellington,  Great  Plateau,  and  many  other  mountain 
table-lands,  to  a  height  of  about  2,500  feet  above  their 
former  levels.  Geikie  (p.  925,  Text  Book)  states  that  most  of 
the  great  table-lands  of  the  globe  seem  to  be  platforms  of 
little  disturbed  strata,  either  sedimentary  or  volcanic,  which, 
as  in  the  case  of  most  of  the  elevated  greenstone  plateaux  of 
Tasmania,  "have  been  upraised  bodily  to  a  considerable 
elevation." 

This  cause,  therefore,  accounts  most  satisfactorily  for  the 
greater  number  of  our  elevated  Tasmanian  lakes,  such  aa 
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Lake  St.  Glair,  Lake  Echo,  Lake  Arthur,  Nineteen  Lagoon^ 
Lake  Sorell,  Lake  Crescent,  and  Great  Lake  on  Great  Plateau* 
and  Lake  Youl  on  Ben  Lomond. 

5.  Bj  the  irregularities  of  surface  caused  bj  ice  sheet 
movements,  as  in  the  northern  parts  of  Europe  and  North 
America;  leaying,  on  the  retirement  of  the  ice,  claj  and 
mound  enclosed  hollows,  forming,  subsequently,  numerous 
tarns  and  lakes. 

6.  Bj  the  irregular  erosion  of  vallej 'systems,  leading  from 
high  table  lands  and  mountain  chains,  by  former  glaciers,  of 
which,  Lakes  Undine,  Dixon,  George,  Bufus,  Dora,  Spioer, 
Beatrice,  Augusta,  Edgar,  and  innumerable  other  lakes  and 
tarns  in  similar  situations  in  Alpine  Valleys  in  Tasmania 
afford  good  local  examples.  Dr.  Wallace  has  attempted  to 
show  that  glacier  regions  and  lakes  and  tarns  are  constant 
concomitants,  and  by  inference  these  are  desired  to  be 
regarded  as  cause  and  efEect.  But  in  the  light  of  the  preceding 
review  of  the  mutability  of  causation,  there  is  surely  a  better 
reason  to  be  given  for  the  prevailing  concomitance  in  the 
higher  latitudes  of  Eiurope  and  North  America,  and  the 
absence  of  numerous  lakes  in  lower  latitudes,  except, « as  he 
allows,  in  volcanic  regions.  May  the  absence  of  lakes  in  the 
lower  levels  of  low  latitudes  be  not  better  accoimted  for, 
partly  by  the  absence  of  precipitation,  as  in  desert  regions, 
and  partly  by  rapid  evaporation  exceeding  precipitation  in 
other  lower  levels  of  warm  regions  P 

On  the  other  hand,  as  igneous  rocks  are  also  largely 
characteristic  of  the  higher  altitudes  of  all  great  mountain 
chains,  peaks,  and  plateaux  of  glacier  and  other  regions, 
may  not  be  irregularities  of  surface  produced  on  the  surface 
of  such  rocks  in  glacier  regions,  caused  by  an  unequal 
cooling,  anastomoses  of  flow  and  violent  alterations  of  level 
by  upheaval,  account  for  a  larger  number  of  the  lakes  in 
glacier  regions  than  even  the  admittedly  numerous  examples 
which  may  be  fairly  referred  to  glacier  erosion  alone  P 

These  are  considerations  well  worthy  of  close  attention, 
and  whatever  differences  of  opinion  may  still  exist,  it  is  hoped 
that  the  experience  gained  by  the  study  of  the  numerous 
lakes  of  Tasmania  may  be  of  some  service  in  arriving  at  a 
true  conception  of  the  whole  subject. 


Scaii^  kauutianiu},. 
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DISOOVBBY  OF  GL^CIATION  IN  THB  YIGIKITY  OF  MOUNT 

TYNDALL,  in  TASMANIA. 

Bt  T.  B.  Moobe,  F.B.G.S. 
(Map.) 

A  moit  importftDt  and  extremely  interetting  diaooTery  off  fflaoiatioD 
was  made  by  Mr.  B.  J.  Dann,  F.O.8.,  of  Victoria,  in  the  int  week 
of  October,  1892,  on  the  high  plateaa  in  the  vicinity  off  Like  Dora, 
Taimania.  Having  been  with  Mr.  Dunn  at  the  time  of  his  discovery, 
and  as  it  was  his  intention  to  write  on  the  subject,  I  now  wish  to  record 
in  the  proceedings  of  oar  Royal  Society  the  resnlt  ci  a  more  extended 
•earch  made  by  me  on  the  hlgb  pealcs  and  snrronnding  tableland, 
and  illnstrate  the  most  important  features  of  the  glacial  action  on  the 
accompanying  sketch  map  compiled  from  prismatic  compass  bearings. 
The  Tyndall  Range  and  Mount  Sedffwick  have  been  the  principal  seats  of 
the  prehistoric  glaciers ;  respective^  these  mountains  are  about  thirteen 
{13)  and  nineteen  (19)  miles  m  a  direct  line  from  the  town  of  Zeehan, 
«nd  twenty- two  (22)  and  nineteen  (19)  miles  from  the  port  of  Strahan. 
They  rise  1,500ft.  to  1,600ft.  above  an  elevated  plateau,  on  which  are 
situated  Lake  Dora  and  numerous  other  lakes  and  tarns  at  an  altitude 
of  2,400ft  above  the  sea  level.  The  plateau  is  drained  on  the  north  by 
the  Anthony  River,  a  tributary  of  the  River  Pieman,  oo  the  west  by 
Ihe  Henty  River  and  its  tributaries,  and  on  the  east  and  south  by  the 
head  branches  of  the  King  River.  The  formation  of  the  higher  land  is  a 
quartzose  conglomerate,  probably  Devonian.  A  band  of  sTiarian  schist, 
overlaid  in  places  with  a  schistose  conglomerate  over  a  quarter  of  a  mile 
in  width,  adjoins  on  the  east,  to  which  I  shall  allode  in  this  paper  as  the 
Devonian  conglomerate,  and  further  east,  as  f tf  as  the  North  Eldon 
Biver,  close-grained  quartzites  and  conglomerate  occur.  The  summit 
of  Mount  l^dall  beautifully  illustrates  the  direction  in  which  the 
glaciers  have  retired.  The  Devonian  conglomerate  rock  shelves  off  at 
different  points  of  the  compass,is  worn  perfectly  smooth,aod  within  20ft, 
of  the  summit  the  rock  is  polished  and  striated.  The  glaciers  descend- 
ing from  the  higher  peaks  have  flowed  in  many  directions  down  the 
numerous  valleys,  in  their  course  beautifully  polishing,  grooving, 
■triating,  and  moutonniaing  the  Devonian  conglomerate,  deeply  srooviiu; 
and  furrowing  the  softer  Silurian  rchists,  and  icooping  out  tne  rock 
basins  now  forming  the  present  lakes  and  tarns ;  then  in  places  rasping 
over  hard  quartnite  and  conglomerate  ranges  400ft.  and  600ft.  higher 
than  the  lower  land  over  which  they  have  travelled,  indicating  on  all 
rocks  the  direction  each  flow  has  taken  by  the  striss  and  the  erratics  and 
perched  blocks  left  behind.  The  Isrgest  erratics  and  blocks  sre 
composed  of  Devonian  conglomerate.  Some  examples  are  20ft.  high  by 
about  15ft.  broad  and  long  respectively,  many  are  planed  and  striated 
splendidly,  and  are  often  found  forming  segments  of  circles  at  the  edge 
of  the  morainal  matter,  or  scatter^  in  oonfnsed  masses  over  the 
moraines.  Mount  Sedg^ck  (4,000ft. )  Is  even  more  interesting  than  the 
l^ndall  country.  Greenstone  forms  a  cap  to  the  mount,  800ft.  to  l,OOQf  t 
above  the  lower  surrounding.  Devonian  conglomerate ;  naturally  the 
trap  rock  has  weathered,  yet  deep  grooves  and  furrows  are  jperceptible 
to  within  a  short  distance  of  the  summit.  (Mount  Dundas  u  the  only 
other  eminence  In  the  West  Coast  range  capped  with  asimilar  forma tion* 
but  without  signs  of  glaciation.)  The  elevated  country  round  Mount 
'Sedgwick,  especially  to  the  east,  has  been  swept  bare,  and,  with  the 
exception  of  a  few  small  boulders,  all  other  morainal  matter  has  been 
carried  down  tlie  steep  slopes  and.  river  valleys.  The  quartzite  and 
conglomerate  rocks  show  the  striao  polishing,  eta,  similar  to  those  round 
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Mount  TyadftlL  Afc  an  elevation  of  3,600ft.  above  tea  level*  adjoining 
the  greenstone  on  the  tonth-eaet  side  of  the  mount,  I  was  pleaied  to  dis- 
cover a  bed  of  glacial  oonglomerate  containing  coal  meaanre  foieila ;  the 
pebbiea  are  loored  in  all  directions,  and  many  beantifally  poUahed.  The 
ooDglomerste  b  oompoted  of  rocks  qaite  foreign  to  the  coantry  ffranites, 
slates,  porphyry,  etc.,  and  as  tbey  ooonr  at  in^h  a  high  elevationg 
embedded  together,   intermixed  with   carboniferous   fossils,  and  the 

Sebbles  scored  before  the  mass  vss  ooniolidated,  there  is  not  the  slightest 
oubt  that  the  oooglomerate  has  been  formed  from  the  debrii  de^poeited 
fcy  floating  ice  when  the  iaod  was  under  water.  This  also  points  to 
the  fact  tut  the  deposit  was  laid  at  a  previous  peri«d  to  the  epoch  of 
the  land  glaoiation.  A  small  accompanying  chart  shows  the  poeition 
and  extent  of  the  bed  of  conglomerate,  which,  at  the  junction  of  two 
small  streams,  rises  in  a  cliff  60ft.  high,  the  greatest  depth  observable. 
The  principal  ice  flows  have  been  from  the  K.E,  and  slightlv  north  of 
east.  As  all  the  chief  features  are  depicted  on  the  chart,  and  the  scorings 
of  the  rocks,  etc,  illustrated  by  specim«ns,  I  have  avoided  a  detailed 
description,  but  before  closing  would  like  to  briefly  describe  the 
moraines.  Some  rise  from  two  to  three  hnndred  feet  above  the  lower 
valleys,  those  to  the  west  of  Lake  Margsret  ate  the  moftt  extensive, 
and  it  is  in  theie  moraines  that  the  only  scored  small  tabbies  and 
rocks  were  found.  Montgomery's  Moiftonn^es,  named  after  our  much 
loved  Bishop,  is  a  spur,  the  rocks  beautifully  moutonoized,  grooved  and 
striated  nitn  perched  blocks  resUog  piotuiesquely  here  and  there,  and 
before  Sir  Robert  Hamilton,  our  late  Governor  and  President,  left  Tas- 
mania, I  received  permission  from  him  to  name  '*  Ine  Hamilton  Moraine," 
the  lari^est  discovered.  The  point  marked  Dunn's  Boss  is  the  best  illus- 
tration of  a  roohe-moutonoee  met  with,  and  is  named  after  the  discoverer 
of  glacial  action  in  Tasmania.  Mr.  Dunn  named  most  of  the  prominent 
features  in  the  part  he  visited,  therefore  I  have  not  enoroachea  upon  his 
domain.  The  extremely  hard  ice-worn  country  rocks,  grooved  and 
atriated  on  the  plateau  to  the  highest  peaks  of  the  mountains,  indicate 
that  a  vast  iheet  of  ice  of  great  thickness  (probably  1,000ft.)  has  covered 
this  region  in  a  colder  period.  As  Ur  as  1  have  observed,  the  principal 
flows  have  been  to  the  east  and  south,  the  stri»  being  more  discernible, 
and  the  morainal  matter  being  carried  into  the  lower  lands  ;  to  the  west 
and  north  the  ice  has  melted  aHay  before  reaching  a  great  distance, 
leaving  the  morainal  matter  closer  to  the  high  points  of  Uie  range,  and 
in  these  directions  the  striations  are  not  so  marked.  As  far  back  as 
1883,  in  a  report  to  the  Gkivemment  of  an  exploration  to  the  West 
Ooaftt,  I  pointed  out  the  probable  existence  of  glaoiation  on  the  Eldon 
Peak  and  Mount  Gell,  owing  to  the  erratics  and  accumulations  of 
boulders  met  with  in  the  Collingwood  Yalley,  and  perched  blocks 
found  resting  on  the  higher  hills,  and  now  the  glacial  action  is  proved 
to  exist  beyond  doobt.  From  personal  knowledge,  morainal  matter  is 
scattered  over  a  wide  area  on  the  West  Gosst,  and  now  it  will  not  be 
difScult  to  tiace  the  conrse  the  vast  sheets  of  ice  have  travelled,  and 
before  many  weeks  have  elapsed  I  hope  to  supplement  this  paper  with 
an  account  of  other  discoveries  of  glaciation  remote  from  tne  locality 
described.  Two  names  occur  on  the  chart  which  are  not  yet  officially 
sanctioned,  viz..  Meant  Ueikie  and  Liake  Mary.  It  will  be  observed 
that  Mount  Qeikie  is  a  distinct  mountain  from  Mount  Tyndall  (name 
conferred  by  the  Hon.  J.  R.  Scott),  is  separated  by  water  channels,  and 
is  76ft.  higher. 

A  few  of  Mr,   J.  B.  Scott's  heights  are  recorded  on  the  chart 
narked  thus  (     )^  my  own  so  (    ). 

List  of  specimens  sent  to  illustrate  the  rock  striation.  etc.,  for  the 
Mudeum : — 

Na    1.  A  series  of  polished,  grooved,  and  striated  quarts  site. 
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Ko.    2.  A  •eriea  of  polished  and  striated  oooglomeratea. 

No.    3.  Poliahed  comer  of  qaartzite. 

Ko     4.  Striated  hematite  from  a  lode  60  feet  wide. 

No.    5.  Planed  **  erratic." 

No.    6.  Grooved  greeDstooe  from  Mount  8edgwiok. 

No.    7.  PoUihed  and  striated  pebblei  from  Itovonian  conglomerate  (No. 

2  series). 
No.    8.  Glacial  conglomerate,  contaixang  coil  measnre  fossils,  Mrunt 

Sedgwick. 
No.    9.  Polished  pebblei  from  glacial  conglomerate. 
No.  10.  Scored  pebbles  from  glacial  oooglomerate. 
No.  11.  Sheared  pebbles  from  Devonian  conglomerate. 
Ko.  12.  Scored  morainal  matter,  near  Lake  Margaret. 


SUPPLEMENTARY  NOTES. 

DI800VBRT  OF  OLAOTATION  IN  TASMANIA. 

Mr.  T.  B.  MooBS.  F.R.G.S.,  contribnted  some  supplementary  notes 
to  his  paper,  read  at  the  April  meeting,  on  "  The  discovery  of  glaciation 
in  Tasmania."  He  said : — Daring  a  recent  trip  from  Moont  Lyell  to  the 
extreme  son  them  termination  of  the  West  Coast  range  a  few  signs  of 

glaciation  were  discovered,  the  most  important  being  in  the  neighbour- 
ood  of  Mount  Lyell,  where  the  Linda  Valley  ia  covered  with  a  layer  of 
morainal  matter,  and  in  the  sidling  cuttings  of  the  horse  track  I  picked 
up  numbers  of  scored  pebbles.  It  will  bo  interesting  for  the  Linda 
gold-mining  shareholders  to  know  that  the  deep  ground  hjdraalically 
sluiced  on  their  sections  is  nothing  bat  a  huge  mass  of  moramal  matter ; 
many  of  the  Urge  bonlders  and  smaller  acoumulation  of  stones  of  a  soft 
nature  are  beautifully  scored.  It  yet  remains  to  be  proved  whether  the 
glaciers  hkve  trsvelled  from  Mounts  Sedgwick  or  Lyell ;  from  the 
appearance  of  the  latter  mountain  in  the  *ciiatance,  I  shonld  say  fcheir 
first  start  was  made  there — travelling  down  the  escarpments  at  the  head 
ef  the  Linda  River  and  wearing  away  the  soft  hydra-mica  aohists  and 

Syritea  beds,  which,  in  all  probability,  continue  northwards  from  the 
lonnt  Lyell  Co.'s  property.  By  this  erosion  a  quantity  of  auriferous 
gyrites  has  by  degrees  been  brought  down  in  the  morsinal  mass  carried 
y  the  ice,  and  has  been  principally  deposited  at  the  Linda  Co.'s  land  at 
a  point  where  the  gullies  are  confined  before  they  widen  out  iato  the 
Linda  Valley.  Aloag  the  base  of  the  eastern  slopes  of  Mounts  Owen, 
Huxley,  and  Jukes  large  moraines  extend  into  the  lower  land,  and 
morainal  matter  ia  acattered  over  the  broad  valley  of  the  King  River. 
After  the  King  River  breaks  through  the  range  between  Mounts  Huxley 
and  Jukes  the  morainal  matter  extends  south  to  the  end  of  the  latter 
mountain.  The  bonlder  accumulat^ona  have  a  strike  either  to  the  south 
or  south-east,  ahowing  that  the  ice  flows  have  travelled  in  these  direc- 
tions, which  are  similar  to  the  principal  courses  in  the  vicinity  of  Lake 
Dora.  The  most  extenaive  glaciation  has  taken  place  at  Mount  Owen, 
where  a  large  moraine  forms  a  coonectiog  ridge  between  that  mountain 
and  the  Thurean  Hilla.  The  northern  extremity  of  the  Thureau  Hills  is 
well  gli dated,  as  shown  by  the  ice- worn  rocks  and  large  greenstone 
boulders  perched  high  upon  their  slopes.  Six  years  ago  f  was  on  the 
tops  of  all  the  mountains  mentioned,  and  found  on  the  summits  of 
Mounts  Owen  and  Jukes  small  tarns  similar  in  character  to  those  st 
Mounts  Tyndall  and  Sedgwick.  Yet,  as  far  as  I  have  observed,  the 
locality  of  the  first  discovery  bss  the  best  and  most  extensive  illustrations 
of  land  glaciation  in  all  its  forms.  Oa  my  recent  trip  only  the  summit 
of  Mount  Darwin  was  examioed.  Here  I  did  not  observe  any  distinct 
signs  of  ice  action — the  rocks  are  rounded,  but  no  strie  visible. 
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THE  GEOLOGY  OP  THE  LAKE  ST.  CLAIR  DISTRICT, 

TASMANIA. 

Graham  Offiosb,  B.Sc. 

(Maps.) 

In  tlie  following  paper  an  attempt  is  made  to  give  some 
account  of  the  main  geological  features  of  the  district  about 
I^i^e  St.  Clair.  The  observations  were  made  during  a  recent 
-visit  to  the  lake  by  a  partj,  including  Ptx)fessor  Spencer,  of 
Melbourne  Uniyersity,  myself,  and  several  others.  Owing  to 
the  inclement  weather  we  experienced,  we  were  unable  to 
make  as  extensive  observations  as  we  would  have  wished,  and 
the  present  account  does  not  purport  to  be  more  than  a 
geological  sketch. 

Lake  St.  Clair  is  situated  on  the  great  central  greenstone 
plateau  of  Tasmania.  This  plateau,  according  to  Mr.  R.  M. 
Johnston,  *'  preserves  a  general  rugged  or  undulating  level  of 
about  4,000  feet  altitude,  and  its  higher  bosses  and  peaks 
and  its  valleys  do  not  vary  much  more  than  1,000  feet  above 
or  below  this  uniform  level."  Lake  St.  Clair,  the  queen  of 
Tasmanian  lakes,  lies  near  the  western  boundary  of  this 
plateau,  and  a  little  to  the  north  of  the  central  part,  its 
northern  shore  being  cut  by  the  parallel  42°  S.  tat.  Its 
elevation  above  the  sea  is  about  2,400  feet.  It  lies  in  a  long, 
deep,  narrow  valley,  bounded  on  the  east  by  the  Traveller 
Range  and  its  offshoots,  Mount  Ida,  and  the  rugged  moun- 
tains between  it,  and  the  Ducane  Range,  and  on  Qie  west  by 
Moimts  Olympus,  Byron,  and  Manfred.  The  length  of  the  lake 
is  about  11  miles,  while  its  greatest  breadth  is  about  2  miles. 
A  depth  of  590  feet  is  recorded. 

At  the  north  end  the  valley  extends  to  the  foot  of  the 
Ducane  Ranges,  some  10  miles  beyond  this  extremity  of  the 
lake.  The  southern  shore  shelves  up  to  a  succession  of  low 
^eenstone  ridges  and  button-grass  flats.  The  shores  of  the 
fake  are  remarkably  regular,  and  at  this  end  (southern) 
occur  the  only  indents  of  importance,  viz.,  Cynthia  Bay  on 
the  W.  and  the  lake  basin  on  the  E.  The  latter  Is  almost 
land-locked.  From  it  the  Derwent  starts  on  its  way  to  the 
south.  The  lake  is  fed  by  numerous  streams  and  torrents,  the 
principal  ones  being  the  Narcissus  (Hamilton)  on  the  N.,  flow- 
ing from  the  Ducane  Mountains ;  on  the  E.  a  stream  from  Lake 
Laura  and  another  from  the  mountains  behind  Mount  Ida, 
while  Cynthia  Bay  receives  the  Cuvier.  The  latter  river  rises 
from  Lake  Petrarch,  a  small  sheet  of  water  just  under  Olympus, 
on  the  opposite  side  from  Lake  St.  Clair,  and  about  560  ieet, 
according  to  our  aneroid,  above  it.    The  Cuvier  flows  down  a 
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broad,  undTilating  yaJlej  known  as  the  Yale  of  Cuyier.  This 
Tallej  runs  in  a  S.E  and  N.W.  direction,  and  is  bounded  on 
the  one  side  bj  the  Oljmpus  Bange  and  on  the  other  by 
Mount  Hugel. 

Haying  thus  briefly  sketched  the  main  physical  features  of 
the  lake  and  its  surroundings,  we  will  be  in  a  better  position 
to  consider  the  geology. 

According  to  the  map  in  Mr.  B.  M.  Johnston's  excellent 
work  "  The  Geology  of  Tasmania,"  and  I  belieye  this  is  the 
most  recent,  the  southern  and  western  shores  of  Lake  St. 
Clair  are  represented  as  sedimentary  rocks  of  upper  palssozoic, 
or  possibly  mesozoic,  age.  I  shall  speak  of  them  as  car- 
boniferous, proyisionally,  all  to  the  west  of  this  is  put  down 
as  greenstone  (diabase).  A  small  patch  of  basalt  is  represented 
as  occurring  about  the  S.E.  extremity  of  the  lake.  The 
carboniferous  rocks  are  marked  as  abutting  on  the  older 
palsdozoic,  along  a  line  running  up  the  northern  side  of  the 
Vale  of  Cuyier. 

The  most  important  point  at  present  in  the  geology  of  this 
district  is  the  relation  of  the  greenstone  to  the  carboniferous 
rocks.  The  earlier  geologists,  notably  Oould,  Strzlecki,  and 
Tenison-Wood,  were  of  opinion  that  the  greenstone  was  post- 
carboniferous.  Howeyer,  this  has  been  called  in  question, 
and  Mr.  Johnston,  though  from  what  he  says  there  would 
appear  to  be  two  greenstones  of  distinct  ages,  thinks  that  "  the 
massiye  greenstones  occupying  the  more  eleyated  mountain 
ranges,  as  well  as  the  greater  part  of  the  diyiding  ranges 
within  the  system,  haye  all  been  erupted  prior  to  the  deposit, 
eyen  of  the  lower  members  of  the  carboniferous  system,  and 
that  only  certain  minor  ridges,  like  that  at  Spring  Hill, 
represent  diabasic  greenstones  of  a  later  date."  .  .  .  ''  The 
great  mland  greenstone  plateau  of  the  lake  country," 
according  to  Mr.  Johnston,  "probably  formed  an  eleyated 
island  mass  of  considerable  extent"  (in  the  carboniferous 
sea).* 

It  may  be  said  that  Mount  Olympus  affords  the  key  to  the 
geology  of  the  district.  As  already  remarked,  the  Olympus 
Bange  skirts  the  western  shore  of  Lake  St.  Clair,  terminating 
at  the  lower  end  of  the  Vale  of  Cuyier.  One  of  the  best  yiews 
of  the  mountain  is  obtained  from  about  half  way,  or  a  little 
more  up  the  lake.  Here  the  crest  of  the  mountain,  rising  to 
2,300  feet  aboye  the  water,  consists  of  massiye  columnar 
greenstone,  the  columns  rising  yertically  for  seyeral  hundred 
feet,  their  bases  being  concealed  beneath  the  ruins  of  their 
fallen  comrades.  Below  this  greenstone  crest  appear  hori- 
zontal beds  of  sandstone,  extending  to  the  shore  of  the  lake 
below,  and  forming  apparently  the  base  of  the  mountain, 

*  ^Oeolpgy  of  Tmimawla,"  by  B.  M.  Johnston,  F  LS.,  p|>.  102, 8. 
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which  is  covered  up  to  the  greenstone  with  a  luxuriant 
Tegetation  of  beech  fFagus  Cunninghami),  sassafras,  and 
ferns,  etc.  The  greenstone  crest  forms  a  rugged  ridge  for  the 
northern  half  of  the  mountain.  Bunning  from  N.W.  to  S.E. 
it  terminates  abruptly  in  a  mighty  columnar  wall,  and  the 
ridge  of  the  mountain  is  now  continued  at  a  much  lower  level, 
950  or  1,000  feet,  above  the  lake.  It  slopes  down  to  its 
termination  at  the  Cuvier  Valley.  This  ridge  we  ascended 
from  the  lake  side,  at  a  distance  of  about  three  miles  from  the 
boat-house  on  Cynthia  Bay.  We  found  it  to  consist  of  sand- 
stone from  the  biase  to  the  summit,  the  beds  being  almost,  if 
not  quite,  horizontal.  The  sandstone  is  of  medium  texture, 
and  rather  soft.  It  forms  vertical  cliffs  along  the  sides  of  the 
mountain  at  various  levels,  and  in  many  places  is  weathered 
into  caves  of  limited  extent.  We  were  unable  to  follow  this 
ridge  to  its  termination,  and  so  cannot  say  definitely  if  the 
sandstone  occurs  on  the  summit  all  the  way.  It  is  probable 
that  it  does,  for  most  of  the  way  at  any  rate.  It  appears  to 
form  the  western  shore  of  the  lake  for  its  entire  distance.  So 
much  for  the  eastern  aspect  of  Olympus. 

Passing  along  Scott's  track  up  the  Yale  of  Cuvier,  we 
crossed  over  the  lower  extremity  of  the  Olympus  Range. 
Here  we  noticed  masses  of  sandstone,  and  quartz-conglom- 
erate mingled  with  greenstone,  but  we  could  not  from  mere 
inspection  decide  which  was  in  Hta.  As  the  Cuvier  Valley  is 
followed  up,  it  opens  out  into  button-grass  plains  of  a  gently 
undulating  and  rising  character  to  Lake  Petrarch,  which,  as 
before  mentioned,  is  about  560  feet  above  St.  Clair.  Through 
these  plains  protrude  bossy  masses  of  greenstone  here  and 
there,  reminding  one  of  a  scene  on  a  Scottish  moorland. 

From  this  side  Mount  Olympus  presents  even  a  grander 
appearance  than  on  the  other,  and  a  more  comprehensive  view 
of  the  mountain  is  obtained.  The  greenstone  crest  is  seen 
rising  in  giant  buttresses,  and  running  almost  to  the  N.W. 
extremity  of  the  mountain.  During  our  ascent  from  this 
side  we  could  not  see  the  character  of  the  underlying  rock, 
owing  to  the  dense  vegetation  and  the  mass  of  debris  that 
has  fallen  from  the  heights  above.  On  our  descent,  however, 
we  encountered  at  1,500  feet  above  St.  Clair  an  outcrop  of  a 
yellow  clayey  material,  which  gave  one  the  impression  of  a 
sedimentary  deposit  that  had  been  baked ;  but  we  could  not 
see  its  actual  relation  to  the  greenstone  above.  About  20O 
feet  below  this  we  found  several  well-marked  outcrops  of 
sandstone,  horizontally  bedded,  and  forming  the  usual  vertical 
cliffs,  hoUowed  out  into  caves  here  and  there.  Springs  are 
Tory  numerous  along  these  sandstone  cliffs.  There  seems  to 
be  no  reason  to  doubt  that  these  sedimentary  beds  extend 
right  along  to  the  N.W.  extremity  of  the  mountain,  occupy- 
ing the  same  position  relative  to  the  greenstone  on  this  sida 
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that  they  do  on  the  other.  This  is  incliGated  by  the 
Bumerous,  and  often  v^ry  large,  blocks  of  sandstone  and  con- 
glomerate that  occur  mingled  with  masses  of  greenstooe 
towards  the  upper  end  of  the  Cuvier  Valley.  At  one  place, 
just  below  the  southern  extremity  of  Lake  Petrarch,  these 
masses  of  rock  form  a  ridge  reaehmg  nearly  half-way  across 
the  Talley.  A  large  boulder  of  conglomerate  can  be  seen  on 
the  S.W.  shore  of  Lake  Petrarch^  which  has  evidently  fallen 
from  the  heights  aboye.  The  shores  of  Lake  Petrarch  are 
sandy  and  gravelly,  such  as  would  result  from  the  disintegra- 
tion of  sandstone  and  conglomerate. 

The  summit  of  Mount  Olympus  is  much  like  that  of  Mount 
Wellington,  a  rough,  uneven  plateau-like  surface,  formed  by 
the  unequal  weathering  of  the  greenstone  columns,  some  of 
which  stand  up  like  sentinels  among  their  fellows ;  many  of 
them  are  15  feet  or  more  in  diameter,  k  noticeable  feature 
is  the  presence  of  several  large  fissiures,  which  gape  across  the 
mountain  in  an  east  and  west  direction  approximately.  The 
hu'gest  of  these  fissures  had  a  great  deal  of  snow  lying  in  it, 
so  that  we  could  not  see  the  depth ;  50  or  60  feet  would  be 
soiliewhere  near  it.  These  fissures  are  being  filled  up  by  the 
falling  columns.  As  to  their  origin  I  do  not  care  to  speak 
definitely.  Perhaps  they  are  due  to  dislocations,  perhaps  to 
the  undermining  action  of  water  in  wearing  away  the  under- 
lying rock. 

From  Olympus  it  is  seen  that  the  Traveller  Range  on  the 
opposite  side  of  the  lake  is  really  the  edge  of  a  plateau 
stretching  away  for  miles  beyond.  This  plateau  is  of  green- 
stone, and  its  roughly  undulating  surface  is  studded  over 
with  lakes  and  tarns  of  all  sizes,  recalling  the  Scottish  High- 
lands again.  The  Traveller  Eange  preserves  an  even,  slighdy 
undulating  summit  till  it  is  terminated  by  the  deep  valley 
that  separates  it  from  Mount  Ida.  The  structure  of  Mount 
Ida  is  a  repetition  of  that  of  Olympus,  a  crest  of  greenstone 
with  horizontally  bedded  sandstone  below.  We  did  not' 
reach  the  top  of  Ida,  but  went  about  half-way  up  from  the 
lake  side.  A  stream  that  flows  down  between  l^ount  Ida  and 
the  ranges  to  the  north  we  followed  up  for  some  distance 
and  found  that  we  were  on  sandstone  all  the  way.  From 
Lake  Laura,  lying  beneath  Mount  Ida^  and  slightly  t-o  the 
N.W.,  a  splendid  view  of  the  mountain  is  obtained,  the 
horizontal  beds  of  sandstone  being  clearly  seen  at  about  two- 
thirds  of  the  way  up  the* mountain,  while  the  sharp  peak  of 
columnar  greenstone  stands  out  clearly  against  the  sky. 
The  Eldon  Bange,  to  the  N.W,  of  Olympus,  acooniing  to  the 
geological  map,  presents  the  same  appearance  as  Olympus 
and  Ida,  viz.,  a  greenstone  centre  or  crest,  with  a  base  of 
sandstone. 

The  appearances  I  have  described  seem  to  me   to  point 
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dearly  to  the  greenstone  being  of  later  date  than  the  sand- 
stone. Supposing  the  greenstone  to  be  anterior  to  the  sand- 
stone we  should  have  to  believe  that  the  greenstone  portions 
of  Mounts  Olympus,  Ida,  Byron,  Eldon  Range,  etc.,  are  much 
the  same  to-day  as  they  were  in  carboniferous  times,  and  we 
should  also  have  to  believe  that  the  sandstone  which,  accord- 
ing to  this  theory,  was  deposited  roimd  the  greenstone  peaks, 
has  weathered  in  so  remarkable  a  manner  as  to  form  regular 
rings  round  the  greenstone  centred  This  seems  most 
improbable. 

That  the  greenstone  is  of  later  date  than  the  sandstone  is 
supported  by  further  considerations.  Suppose  the  green- 
stone were  of  prior  date,  and  a  submergence  were  taking 
place,  on  account  of  the  columnar  structure  of  these  rocks 
the  amount  of  debris  would  be  veir  great,  and  all  the  shore 
material,  shingle,  etc.,  would  be  almost  entirely  composed  of 
greoDstone,  and  there  would  be  comparatively  little  sand. 
Now  I  have  not  seen  a  trace  of  greenstone  nor  anything  like 
it  in  any  of  the  sandstone  or  conglomerate  examined.  One 
would  expect  that  so  close  to  the  shore,  as,  for  instance,  the 
sandstone  of  Olympus,  must  have  been  deposited,  on  this 
theory,  the  material  laid  down  would  be  almost  entirely  a 
conglomerate  of  greeustone.  So  for  as  we  have  seen  the 
sandstone  is  a  rather  fine  or  medium-sfrained  silicious  one. 
Where  conglomerate  occurs  the  included  pebbles  consist  of 
material  derived  from  the  older  rocks,  such  as  quartz, 
quartzite,  jaspar,  lydian  stone,  cornelian,  etc.  Quartz-por- 
phyry probably  also  occurs  in  this  conglomerate,  as  pebbles 
of  this  rock  are  not  uncommon  on  the  stretches  of  gravelly 
beach  here  and  there  along  the  lake.  Further,  against  sucn 
a  coast  as  the  greenstone  would  make,  the  water  would  be 
deep,  and  the  angle  of  deposition  of  any  sedimentary  material 
would  be  considerable,  dipping  away  from  the  shore  in  all 
directiona  So  far  as  we  have  seen  there  is  no  trace 
of  this  in  the  sandstone  ;  on  the  contrary,  one  of 
its  most  striking  features  is  its  horizontality,  even  close 
up  to  the  greenstone.  Again,  it  seems  to  me  rather 
improbable  that  a  rock  material  having  the  structure 
of  this  greenstone  could  have  survived  to  such  an  extent  since 
pre-carboniferous  times.  One  of  the  most  noticeable  features 
about  the  mountains  in  this  district  is  the  enormous  amount 
of  greenstone  dehrU  that  covers  their  flanks,  showing  how 
rapidly  the  work  of  denudation  is  proceeding.     And  is  it  not  . 

likely  that  if  the  greenstone  were  anterior  to  the  sandstone,  ^ 

that  the  lines  of  junction  between  the  two  formations  would 
be  just  where  we  might  expect  to  get  the  main  valleys,  as  it 
would  be  here  that  erosion  and  denudation  would  act  most 
rapidly,  and  it  would  be  rare  to  find  t^e  sandstone  abutting 
against  the  greenstone,  as  we  now  find  it  P 
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From  what  I  have  said  about  the  structure  of  Moimt 
Olympus,  it  might  be  expected  that  sandstone  should  form 
the  bed  of  the  Cuvier  Vallej.  But,  as  before  remarked,  only 
bosses  of  greenstone  appear  through  the  button-grass,  except 
at  the  iiTiT^Ar  t^rxA  wliArp  inftffflftff  nf  afl.iiflQf.nn a  and  Conglomerate 
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map  repreBentfl  the  rocks  as  entirely  greenstone,  but  the  road 
crosses  several  outcrops  of  sandstone,  one  being  about  a  mile 
across.  There  are  no  good  sections  exposed  along  the  traclr, 
so  that  the  relations  could  not  be  clearly  seen. 

I  think  I  have  now  shown  good  reasons  for  believing  that 
the  greenstone  of  the  lake  country  is  of  subsequent  date  to  the 
carboniferous  (P)  sandstones.  Moreover  it  seems  probable  that 
these  sandstones  had  been  elevated  and  carved  into  all  the 
varied  features  of  a  land  surface  when  the  floods  of  lava,  now 
represented  by  the  greenstone,  overwhelmed  the  country.  Since 
then  enormous  denudation  has  taken  place,  accompanied 
probably  by  considerable  dislocations  and  displacements,  and 
the  greenstone  crests  of  Olympus,  Byron,  Ida,  and  all  the 
other  mountains  of  similar  structure  (in  this  district  at  least) 
are  merely  outliers,  the  remnants  of  a  once  vast  and  con- 
tinuous sheet  of  lava.  The  evidence  of  this  enormous 
denudation  is  about  the  most  striking  feature  that  catches  the 
geologist's  eye  when  he  ascends  Mount  Olympus  for  instance, 
giving  him  some  idea  of  the  magnitude  of  those  forces  which » 
though  apparently  trivial  in  themselves,  are  yet  capable  of 
producing  such  grand  and  imposing  effects. 

The  origin  of  the  lakes  of  the  great  central  plateau  is  a 
question  which  affords  ample  scope  to  any  geologist  who  will 
imdertake  their  investigation. 

Lake  St.  Clair  was,  I  believe,  first  supposed  to  be  a  crater 
lake,  but  of  this  there  is  no  evidence.  Mr.  Qould  explained 
it  on  the  theory  of  a  flow  of  basalt  damming  up  the  lower 
end  of  the  valley  in  which  the  lake  lies.  However,  I  aiki 
much  inclined  to  doubt  the  existence  of  this  basalt.  From  a 
mere  casual  inspection,  the  rocks  about  this  end  of  the  lake 
seemed  to  us  to  be  the  ordinary  greenstone.  We  had  intended 
to  make  a  special  expedition  from  our  camp  to  settle  this 
point,  but  were  prevented  by  bad  weather  at  the  last. 

The  eastern  third  of  the  southern  shore  of  the  lake  is 
bounded  by  a  bank  of  sand  which  is  covered  sparsely  with 
timber  and  in  places  is  honey-combed  by  wombat-holes.  The 
lake  is  very  shallow  in  this  locality,  and  knobs  of  greenstone 
can  be  seen  projecting  above  the  water  at  a  considerable 
distance  out  from  the  shore.  The  upper  end  of  the  lake 
appears  to  be  shallow  as  well  as  the  lower.  The  ridge  of  sand 
just  mentioned  separates  the  lake  from  an  extensive  button- 
grass  flat,  which  extends  eastwards  till  it  merges  into  the 
swamps  that  mark  the  entrance  to  the  Derwent.  It  seems 
pretty  certain  that  the  waters  of  the  lake  once  covered  this 
flat.  As  Tasmania  is  undergoing  a  movement  of  upheaval 
the  rivers  must,  geologically  speaking,  be  rapidly  lowering 
their  channels.  The  course  of  the  Derwent  affords  ample 
evidence  of  this.  Thus  the  level  of  the  Lake  St.  Clair  waters 
must  be  gradually  being   reduced.      At  one  place  under 
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If  ount  Ida  we  noticed  an  old  beach  of  conglomerate  some 
fpet  abore  the  surface  of  the  lake.  The  addition  of  several 
ftet  of  vTAJjckr  wonld  fiaUflft  a  eoiiaiderable  extftnaion  of  the  lake 
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wood  are  not  ancommon.  These  maj  baye  come  from  tli& 
sandstone.  Before  condudiog  I  should  saj  that  those  who 
desire  a  fuller  accouot  of  the  principal  physical  features  o£ 
the  Lake  St.  Clair  highlands  should  read  a  paper  by  Colonel 
Legge  published  in  the  proceedings  of  this  Society.  *  Colonel 
Legge  gives  a  clear  and  accurate  description  of  this  region, 
and  we  found  his  paper  of  much  assistance. 

In  conclusion  I  can  only  say  that  I  feel  that  the  present 
sketch  is  incomplete,  indeed  necessarily  so,  but  still  I  hopa 
that  some  light,  however  little,  has  been  shed  on  the  mam 
geological  features  of  the  Lake  St.  Clair  district. 

In  the  accompanying  map  that  portion  lying  to  the  N.  and 
N.W.  of  Mount  Byron  I  have  filled  in  only  from  observations 
from  the  top  of  Mount  Olympus,  Mount  Manfred  and  the 
Ducane  range  are  evidently  greenstone,  as  far  as  their  crests 
are  concerned  at  least,  but  Coal  Hill  and  several  other  minor 
elevations  in  its  vicinity  present  an  even,  flat-topped,  and 
terraced  structure  that  strongly  suggests  horizontal  sand« 
stones. 

*  Proc.  Boy.  Soo.  Tai ,  1887. 
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GLACIAL  ACTION  IN  TASMANIA. 

By  a.  Montoomebt  M.A., 
(Government  (Geologist  of  Tasmania. 

Through  the  courtesy  of  the  secretary  I  have  been  allowed 
to  read  Mr.  Moore's  paper  on  "  The  discovery  of  glaciation 
in  Tasmania  "  read  at  the  April  meeting  of  the  Boyal  Society, 
at  which  I  was  unfortunately  unable  to  be  present,  and  have 
thus  been  enabled  to  prepare  a  few  notes  *  upon  it.  Having 
myself  come  upon  evidences  of  ice  action  in  February  last  in. 
the  neighbourhood  of  Mount  PeUon,  and  being  at  that  time 
ignorant  of  Mr.  Moore's  discovery  four  months  earlierp 
I  had  intended  in  any  case  to  submit  to  the  Society  a  few 
observations  on  the  subject  of  glaciation,  and  in  continuing 
the  discussion  on  this  important  and  interesting  subject  I 
shall  make  a  few  remarks  upon  Mr.  Moore's  paper,  and  then 
pass  on  to  what  I  saw  myself  and  to  a  few  observations  on 
more  general  aspects  of  the  matter. 

It  is  by  no  means  a  new  discovery,  as  Mr.  Moore  appears 
to  think,  that  there  have  been  glaciers  among  our  western 
highlaods,  for  Mr.  B.  M.  Johnston,  and,  if  I  am  not  mistaken, 
the  late  Mr.  Sprent  also,  noticed  the  existence  of  large 
erratic  blocks  in  the  valley  of  the  Macintosh  River,  and  in- 
ferred from  these  that  they  must  have  been  brought  down 
by  ice,  and  Messrs.  Dunn  and  Moore's  and  my  own  later 
finding  of  striated  boulders,  smoothed  surfaces,  rocheS' 
mouionnees,  and  moraine  drifts,  only  confirms  the  correctness 
of  the  views  of  these  earlier  observers.  Mr.  Moore  is  there- 
fore in  error  in  ascribing  to  Mr.  Dunn  the  honour  of  being 
the  discoverer  of  evidences  of  glacial  action  in  Tasmaniii, 
though  perhaps  he  was  the  first  to  bring  forward  indis- 
putable proofs. 

The  country  described  by  Mr.  Moore  round  Mounts 
Sedgwick  and  T3mdall  and  Lake  Dora  is  very  similar  to  that 
round  Mount  Pelion.  The  conglomerates  which  he  speaks 
of  as  Devonian  are  of  much  interest,  and  the  results  of 
further  examination  of  them  and  fossil  evidence  as  to  their 
age  will  no  doubt  add  an  important  chapter  to  our  knowledge 
of  the  geology  of  the  colony.  In  my  journey  from  Bam  Bluff 
to  Zeehan  I  noticed  conglomerates  or,  I  take  it,  three  distinct 
ages:  1.  A  coarse  conglomerate  composed  mainly  of 
thoroughly  waterwom  pebbles  of  micaceous  schists  and 
quartzite  lying  in  horizontal  layers  unconformably  on  the 
upturned  edges  of  ancient  schists  and  quartzites,  and  consti- 
tuting the  lowest  beds  of  the  permo-carboniferous  coal  mea- 
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Bures ;  (2)  a  very  Bimilar  coarse  pebble  conglomerate  lying  on 
the  edges  of  older  strata  towards  the  south  end  of  Mount 
Murchison.  This  one,  I  think,  is  older  than  the  coal  measures, 
and  may  be  the  Devonian  conglomerate  of  Mr.  Moore,  but 
fossil  evidence  is  not  yet  available  to  decide  its  a^.  And  8. 
A  somewhat  similar  conglomerate  conformably  bedded  with 
the  quartzites  and  schists  and  intercalated  in  layers  in  them. 
This  differs  from  the  two  former  ones  in  being  much  more 
jointed,  the  joint  planes  passing  fairly  through  the  com- 
ponent pebbles,  and  in  being  also  so  thoroughly  cemented 
together  that  when  the  rock  is  broken  the  pebbles  do  not 
break  out  from  their  setting  but  right  across  their  sub- 
stance. The  conglomerates  of  Mount  Owen,  Mount 
Zeehan,  and  parts  of  Mount  Beid  are  of  this  third 
class,  conformably  bedded  with  slate  and  sandstone.  I 
am  not  yet  prepared  to  say  that  the  quartzites  and  schists  of 
the  Upper  Forth,  and  westward  thence  to  Mount  Murchison, 
are  of  the  same  age  as  the  sandstones  and  slates  of  Mount 
Zeehan,  though  the  included  conglomerates  among  the 
quartzites  are  very  similar  to  those  among  the  sandstones  of 
Mount  Owen,  but  I  have  not  seen  any  signs  of  uncomforma- 
bihty  up  to  the  present,  and  the  difference  of  lithologrical 
character  may  be  due  simply  to  the  first  named  being  nearer 
the  axis  of  the  mountain-making  movement  or  crumpling. 
Nevertheless  it  seems  rather  more  probable  that  the 
quartzites  are  older  altogether  than  the  Zeehan  fossiliferous 
strata.  The  general  strike  of  both  formations,  supposing 
them  to  be  different,  being  the  same,  about  N.N.W.,  and  both 
lying  inclined  at  high  angles,  it  is  likely  to  be  a  matter  of 
difficulty  to  establish  the  fact  of  difference  of  age  by  strati- 
graphical  evidence  alone,  and  the  paucity  of  fossils  debars  us 
from  getting  good  paJfiBontological  proof. 

Mr.  Moore  mentions  that  Mount  Sedgwick  is  capped  with 
diabase  greenstone,  as  is  also  Mount  Dundas ;  to  these  we 
may  add  Barn  Bluff,  Mount  Pelion,  Mount  Ossa,  the  Ducane 
Bange,  the  Eldon  Range,  East  Mount  Pelion,  and  the  Oakley 
Range,  as  all  showing  the  same  feature.  It  seems  manifest 
to  me  that  the  great  greenstone  plateau  in  the  centre  of  the 
island,  the  northern  edge  of  which  forms  the  Western  Tiers, 
once  extended  westward  so  as  to  include  all  these  peaks,  and 
it  is  probable  that  ice  action  had  a  great  deal  to  do  with 
oarving  out  the  deep  valleys  that  now  separate  them.  I  do 
not  mean  to  say  that  ice  has  been  the  only  considerable  agent 
in  cutting  out  the  valleys,  for  these  highlands  do  not  appear 
to  have  ever  been  under  water  since  the  eruption  of  the  green- 
stones in  mesozoic  times,  and  great  subaerial  erosion  must 
have  taken  place  before  the  coming  of  the  ice  sheets,  which, 
as  we  shall  see  later  on,  probably  did  not  exist  till  a  oom^ 
paratively    recent   time,  later  tertiaiy  or  even  pleistooene. 
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The  shape  of  many  of  the  yallevs,  and  the  contour  of  the 
iLillsides  suggest,  however,  that  the  present  configuration  of 
the  surface  is  largely  due  to  glacial  erosion,  and  it  is  probable 
liiat  during  the  ice  period  the  valleys,  already  partly  worn  out 
by  running  waters,  were  immensely  deepened  and  enlarged  by 
the  accumulation  in  them  of  glaciers. 

At  the  head  of  the  Forth  Valley  it  is  very  evident  that 
the  diabase  greenstone  is  a  horizontal  sheet  overlying  the 
quartzites  and  permo-carboniferous  strata,  for  on  every  hill- 
side forming  the  amphitheatre  at  the  head  of  the  valley  the 
qame  features  present  themselves ;  first,  highly  inclined 
quartzites  in  all  the  deep  gullies  at  the  base  of  the  mountains, 
tne  lying  on  these  horizontal  coal  measures,  sandstones,  and 
mudstones  ;  then  at  about  the  same  level  on  every  peak  we 
find  the  columnar  greenstone  resting  on  the  coal  measures. 
On  East  Mount  Pelion  and  Barn  BlufP  the  residual  mass  of 
greenstone  left  on  the  top  of  the  sedimentary  strata  is  very 
small,  and  the  undisturbed  coal  measures  are  visible  all  round 
the  peaks.  Mr.  Moore  mentions  the  occurrence  of  coal- 
measure  fossils  in  the  moraine  at  Mount  Sedgwick,  and  it 
will  no  doubt  prove  that  the  sedimentary  strata  there  too 
imderlie  the  greenstone  capping.  I  cannot  think  it  at  all 
probable  that  Mr.  Moore  is  correct  in  referring  the  con- 
glomerate containing  fossils  to  the  action  of  floating  ice  ;  it 
seems  much  more  likely  that  it  is  a  moraine  drift  derived 
from  the  lower  beds  of  the  carboniferous  formation,  which, 
farther  north  near  Bam  Bluff  and  Cradle  Mountain,  consist 
mainly  of  conglomerates.  These  would  supply  the  stones  of 
granite,  slate,  porphyry,  etc.,  which  Mr.  Moore  has  noticed, 
and  also  the  fossils,  and  I  have  little  doubt  that  when  he 
comes  to  examine  the  country  more  thoroughly  he  will  find 
these  beds  in  situ  under  the  greenstone  capping.  Tt  is  hardly 
conceivable  that  if  the  conglomerate  was  deposited  by 
floating  ice  in  permo-carboniferous  times,  which  is  what  Mr. 
Moore's  words  seem  to  imply,  that  it  should  happen  that  the 
only  proof  of  such  ice  action  should  be  found  in  a  region 
where  there  has  been  evidently  severe  glaciation  at  a  much 
later  date.  Before  accepting  such  a  theory  we  should  first 
have  to  eliminate  all  possibility  of  the  conglomerate  having 
been  formed  at  the  later  period.  Bound  Mount  Pelion 
there  is  direct  proof  that  the  glaciation  took  place  long  after 
the  permo-carboniferous  period  and  after  the  diabase  green- 
stone had  covered  the  strata  of  the  latter,  and  Mr.  Moore's 
observations  of  striated  greenstone  blocks  on  Mount  Sedg« 
wick  show  the  same  thing. 

The  first  place  in  which  I  came  upon  plain  proof  of  ice 
action  was  near  East  Mount  Pelion,  between  a  branch  of 
the  Biver  Forth  flowing  from  that  mountain  and  from  Lake 
jjByre,  and  another  small  feeder  running  in  a  deeper  gully  at 
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the  foot  of  the  Oakleigh  Range,  Between  these  branches 
of  the  Forth  there  is  a  ridge  rising  to  a  height  of 
perhaps  150  feet  above  the  level  of  Lake  Ejre,  and 
highest  at  the  north  end.  The  whole  of  this  ridge 
is  a  succession  of  roches-motUonneei  of  the  most  tjpi<»kl 
shapes,  with  long  rounded  stopes  towards  the  south,  and 
short  steep  ones  towards  the  north,  the  direction  of  motioa 
of  the  glacier  having  been  northward  down  the  valley  of  the 
Forth.  Between  the  hummocks  are  numerous  small  ponds 
and  tarns,  with  their  bottoms  much  deeper  than  their  outlets. 
Some  of  these  are  grown  over  with  swampy  vegetation,  and 
form  minute  peat  mosses,  but  many  still  show  their  rocky 
beds.  Towards  the  south  end  of  the  ridge  the  country  rock 
is  mostly  schist,  and  though  the  general  shapes  of  the  roche$' 
moutonnees  are  well  marked  and  characteristic,  striations  oa 
the  rock  surface  have  been  obliterated  by  the  weathering  of 
the  exposed  surfaces,  but  further  north,  where  the  rock  is  a 
very  dense  and  hard  quartzite,  the  planed  surfaces  are 
wonderfully  clear,  and  it  is  difficult  to  find  a  place  where 
a  stone  showing  the  smoothed  surface  can  be  knocked  out  of 
them,  so  little  disintegration  of  the  rock  has  taken  place. 
Owing  to  the  extreme  hardness  of  the  quartzite  the  surfaces 
are  not  as  a  rule  striated,  but  polished  smooth,  often  almost 
as  smooth  as  glass.  All  over  the  lidge  numerous  erratic 
blocks  of  greenstone  are  scattered,  and  as  this  part  of  the 
ground  is  separated  by  valleys  from  the  slopes  of  the  surround* 
ing  hills  running  up  to  the  greenstone  cappings,  and  there  is 
no  possibility  of  their  having  been  carried  uphill  by  running 
waters,  it  is  plain  that  these  have  been  transported  to 
their  present  situatians  by  ice.  It  serves  to  give  some  idea 
of  the  antiquity  of  the  ice  action  that  these  greenstone  erratics 
are  very  little  decomposed,  being  as  sound  and  unweathered 
as  the  stones  lying  on  the  tops  of  Mount  Wellington  and 
Ben  Lomond.  When  we  consider  that  the  greenstone  is  a 
felspathic  rock,  and  weathers  rather  easily  (the  stones  of  it  in 
the  neogene  tertiary  drifts  round  Launceston,  for  example, 
being  generally  pretty  thoroughly  decomposed),  we  see  that 
the  date  of  the  glaciation  must  not  be  referred  to  the  very 
distant  past,  but  is  more  likely  to  be  pleistocene.  The 
splendid  state  of  preservation  of  the  ice-worn  surfaces  also 
favours  the  view  that  they  are  not  very  ancient,  for  even  a 
quartzite  must  suffer  considerable  disintegration  if  exposed  to 
rain  and  frost,  such  as  every  winter  brings  in  this  high-lying 
part  of  [the  country,  at  an  altitude  of  between  2,000  and 
8,000  feet.  The  evidences  of  glacial  action  seen  by  Mr.  Moore 
also  appear  from  the  description  to  indicate  a  comparatively, 
recent  date. 

The  high  narrow  plateau  lying  between  Mount  Pelion  and 
Bam  Bli&  shows  in  its  every  contour  the  former  presence  of 
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gladers;  it  is  a  succeseion  of  low  rolling  hummocks  of 
rounded  outlines,  and  full  of  small  lakes  and  tarns.  From 
the  top  of  Bam  Bluff  I  counted  over  one  hundred  little  lakes 
in  sight  at  one  time  in  this  plateau,  and  there  are  probably 
several  hundreds  in  all.  Some  of  these  little  lakes  are  very 
pretty,  Lake  Isles  in  particular ;  but  indeed  the  whole  of  the 
scenery  of  this  part  of  the  country  is  most  beautiful. 

On  the  slopes  of  Barn  Bluff  there  are  two  or  more  lines  of 
moraine  ridges,  separating  flat  Tulleys,  which  have  been  the 
beds  of  adjacent  glaciers ;  these  are  mainly  composed  of 
immense  loose  blocks  of  greenstone  from  tde  cap  of  the  peak. 
The  discovery  of  loose  angular  blocks  of  cannel  coal  on  the 
south-east  spur  from  Bam  Bluff  has  led  to  some  of  the 
ground  being  laid  open  by  mining  operations,  and  it  is  soon 
seen  that  the  fragments  are  portion  of  a  ground  moraine. 
The  superficial  soil,  to  a  depth  of  over  20  feet  in  parts,  is 
composed  entirely  of  angular  fragments  of  the  adjacent 
rocks  of  all  sizes,  jumbled  together  in  the  wildest  confusion. 
In  one  of  the  pits  a  large  sheet  of  cannel  coal,  evidently  lifted 
as  a  whole  from  the  main  seam,  was  come  upon,  and  proved 
to  extend  over  a  space  some  16  feet  square,  or  more,  but  when 
cut  through  it  was  found  to  be  resting  on  loose  angular  frag- 
mentary material,  in  which,  among  other  things,  were  angular 
blocks  of  the  coal  itself, one  piece  standing  on  edge  immediately 
under  the  large  sheet.  No  landslip  or  river  could  carry  such 
a  sheet  of  coal  without  breaking  it,  but  ice  could  easily  lift  it 
from  its  bed,  and  transport  it  a  very  considerable  distance 
uninjured.  It  may  be  remarked  that  the  lumps  of  cannel 
lying  about  the  surface  of  the  ground  are  nearly  of  as  good 
quality  as  those  dug  up  from  some  feet  deep,  so  that  exposure 
to  the  weather  has  not  had  much  effect  on  the  mineral.  This 
coal,  which,  by  the  way  is  associated  with  fragments  of  shale 
carrying  prints  of  a  Glassopteria  and  a  Noegaerathiop8is,  and 
therefore  belongs  to  the  lower  or  Mersey  coal  measures,  is  a 
very  bituminous  substance,  and  would  doubtless  resist 
atmospheric  alteration  for  a  very  long  time,  but  I  hardly  think 
it  possible  for  it  to  have  been  exnosed  or  Iving  near  the  surface 
from,  say,  the  miooene  period  till  now  without  very  perceptible 
oxidation ;  its  good  state  of  preservation,  therefore,  strengthens 
my  belief  that  the  glaciation  is  of  pleistocene  date.  Another 
argument  in  favour  of  a  comparatively  modem  date  being 
ascribed  to  it  is  found  in  the  small  amount  of  destruction  of 
the  ground  moraine  by  subaerial  erosion,  the  ground  having 
all  the  appearance  of  not  having  long  been  denuded  of  its  ice 
covering,  and  not  being  cut  into  fresh  shapes  by  the  modem 
watercourses,  as  we  should  expect  if  it  had  long  been  exposed 
to  their  action,  especially  in  a  district  where  the  rainfall  is  so 
heavy  as  round  Cradle  Mountain. 

Gk>ing  from  Bam  Bluff  towards  Oranite  Tor  the  rolling 
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hummocks  and  rounded  ridges  continue  to  be  met  with  o^ 
the  high  lands,  and  descending  suddenly  and  abruptly  from 
these  are  huge  deep  ravines  and  valleys.  It  is  noticeable 
that  in  many  of  these  the  streams  in  the  bottom  of  the 
ravines  are  quite  insignificant  in  size,  and  not  at  all  likely  to 
have  been  sufficient  to  eat  out  such  huge  valleys.  Even  where 
they  are  fairly  large  rivers,  as  in  the  case  of  the  Fury,  Forth, 
Bluff,  and  Sophia  rivers,  it  may  be  noticed  that  the  sides  of 
the  gorges  have  on  the  whole  broad  fiat  slopes,  and  present  a 
generally  even  outline;  they  are  scarred  with  deep  little 
ravines,  it  is  true,  in  which  there  are  watercourses,  but  these 
from  a  little  distance  are  almost  invisible.  This  points  to  the 
likelihood  of  the  main  deep  gorges  having  been  the  beds  of 
glaciers,  the  erosion  by  running  water  since  the  retirement  of 
the  ice  having  been  sufficient  to  greatly  alter  the  contours 
shaped  by  the  latter.  All  across  from  Barn  Bluff  to  Mount 
Beid  the  solid  rock  seems  to  be  immediately  under  the  very 
shallow  suif  ace  soil,  both  on  the  ridges  and  in  the  valleys,  as  if 
there  had  not  been  time  for  the  formation  of  accumulations 
of  superficial  dehrU  to  any  considerable  extent  since  the 
times  when  the  ice  planed  away  all  the  loose  stuff  covering 
the  solid  rock.  Throughout  this  district  the  contours  of  the 
hiUs  are  on  the  whole  wide,  broad,  and  flat  slopes,  not  the 
sharp,  jagged,  broken  outlines  which  we  -should  expect  to 
find  in  schist  and  quartzite  country  carved  only  by  running 
water. 

The  lakes  at  the  head  of  the  west  branch  of  the  MurchisoQ 
Biver,  and  on  the  divide  between  it  and  the  Henty,  Lakes 
Spicer,  Dora,  Beatrice,  RoUeston,  Julia,  Selina*  etc.,  also  pro- 
bably indicate  the  former  presence  of  glaciers,  and  I  think 
we  must  come  to  the  conclusion  that  the  whole  of  the  deep 
gorges  among  these  western  mountains,  now  occupied  by  the 
headwaters  of  the  Pieman,  Henty,  and  King  Rivers,  have 
been  at  no  very  distant  period  of  time  occupied  by  rivers  of 
ice.  The  erratic  blocks  looted  by  Mr,  E.  M.  Johnston  in  the 
Mackintosh  Valley  quite  bear  out  this  conclusion.  It  is  very 
likely  that  the  ice  had  retired  from  the  low-lying  valleys  long 
before  it  finally  disappeared  from  the  tops  of  the  ranges,  just 
as  in  the  New  Zealand  Alps  we  find  indications  that  the  present 
glaciers  once  extended  much  lower  down,  and  therefore  the 
smoothed  surfaces  at  Mount  Pel  ion  and  Lake  Dora  may  be 
of  much  later  date  than  the  erosion  of  the  main  valleys,  but 
nevertheless  it  seems  probable  that  the  whole  of  the  present 
shape  of  the  country  along  the  West  Coast  Range  is  due  to 
ice  action  of  comparatively  recent  date. 

If  we  allow  that  the  deep  vaUeys  at  the  head  of  the  Pieman 
were  once  occupied  by  glaciers,  we  must  admit  that  the  i<^ 
came  down  to  within  500  or  600  feet  of  the  present  sea  leve^ 
for  these  gorges  are  very  deep,  or  perhaps  we  should  rather 
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say  to  points  which  are  now  that  distance  above  the  sea,  for 
of  course  it  is  quite  possible  that  there  has  been  elevation  or 
subsidence  of  the  land  as  a  whole  since  the  ice  age.  Later 
on,  however,  I  shall  point  out  that  there  has  been  no  subsi- 
dence of  the  country  worth  mentioning  during  the  x>eriod 
when  these  masses  of  ice  existed,  but  rather  elevation,  the 
land  being  probably  higher  now  than  then.  Now  if  the  ice 
lay  so  low  in  these  valleys,  what  about  other  parts  of  the 
colony  ?  The  glaciers  would  not  be  likely  to  be  confined  to 
one  district,  but  would  be  on  the  other  high  lands  as  well. 
Ben  Lomond,  Mount  Wellington,  and  the  Great  Central 
Plateau  probably  also  had  their  share  of  ice  and  perpetual 
snow.  The  great  lakes  on  the  Central  Plateau  are  almost 
jprima  facie  evidence  of  glaciation,  ice  being  one  of  the  most 
common  causes  of  the  formation  of  lakes.  On  Ben  Lomond 
also  there  is  a  lake  for  which  it  is  hard  to  account,  except  as 
having  been  formed  by  ice ;  and  the  peculiar  fiat  shelf  on  the 
south  side  of  the  Butts  at  the  foot  of  the  talus  slope,  a  plain 
some  four  or  five  miles  long  and  two  miles  wide,  on  which 
most  of  the  Ben  Lomond  mines  are  situated,  is  also  difficult 
of  explanation.  It  may  perhaps  have  been  the  seat  of  a 
glacier,  from  which  branches  ran  down  Story's  Creek,  the 
Castle  Carey  Creek,  and  Qipp's  Creek.  On  the  slopes  of 
Mount  Nicholas  the  coal-bearing  sandstones  are  overlaid  by  a 
heavy  superficial  covering  of  loose  greenstone  drift  derived  from 
the  capping  or  central  ridge,  whichever  it  may  prove  to  be,  of  the 
range.  Going  over  this  lately  it  seemed  to  me  that  simple 
landslips  and  rolling  down  of  loose  stones  from  the  higher 
ground  were  not  sufficient  to  account  for  the  immense  quan- 
tities of  loose  superficial  rock,  and  one  is  strongly  tempted 
to  regard  this  as  moraine  stuff.  More  evidence  is  required 
before  accepting  this  view,  but  it  seems  to  me  to  have  a 
good  deal  of  probability.  We  shall  probably  yet  have  to 
ascribe  the  shape  of  a  great  many  natural  features  of  the 
country  to  glacial  action,  but  while  this  is  suggested  as  a 
potent  cause  I  must  admit  that  evidence  is  wanting  to  prove 
widespread  glaciation  in  the  eastern  parts  of  the  colony,  and 
I  mention  the  matter  rather  because  it  seems  an  almost 
necessary  consequence  of  admitting  the  prevalence  of  ice  in 
the  western  highlands  that  it  should  also  have  existed  in  the 
east,  than  on  account  of  any  direct  proof. 

At  the  head  of  the  Bing  Biver  on  the  western  slope  of 
Mount  Keid  there  has  been  discovered  a  "  deep  lead  "  which 
presents  some  features  suggestive  of  ice  action.  The  upper 
part  of  the  filling  of  the  old  river  valley  forming  the  lead 
for  upwards  of  lOO  feet,  and  perhaps  more,  consists  of  very 
thin  layers  of  fine  sandy  clay,  perfectly  horizontally  bedded, 
the  sediments  having  been  plainlv  laid  down  in  very  still 
water.    These  clays  are  exactly  like  the  glacial  clays  now 
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being  deposited  in  South  Canterbury,  New  Zealand,  in  lakes 
fed  with  turbid  water  issuing  from  oeneatb  glaciers.  While 
the  clays  haye  been  laid  down  in  still  water,  it  is  equallj  clear 
that  the  coarse  gravel  and  boulders  in  the  bottom  of  the 
lead  have  been  deposited  in  the  bed  of  a  running  stream, 
and  it  is  therefore  evident  that  the  vallej  of  a  once 
turbulent  watercourse  has  been  somehow  converted  into  a  deep 
and  still  lake.  The  stream  appears  to  have  run  to  the  north- 
ward, in  quite  a  different  direction  to  the  present  Ring  Biver, 
and  the  valley  of  the  latter  must  have  been  eroded  since  the 
older  river  system  was  covered  up  and  obliterated,  for  it  cuts 
through  the  above  clayey  layers  to  some  depth.  Seeing  that 
there  are  grounds  for  considering  the  valley  of  the  Mackintosh 
to  have  been  scoured  out  by  glacial  action,  it  seems  reasonable 
to  suppose  that  the  old  King  Biver  became  dammed  by  the 
advancing  ice  and  its  valley  converted  into  a  lake,  which 
became  rapidly  filled  with  glacial  sediments.  The  ice-sheets 
still  advancing  probably  performed  much  of  the  work  of 
erosion  of  the  present  Ring  Biver  Valley.  Lower  down  this, 
it  may  be  mentioned,  we  have  further  proof  in  the  finding  of 
gravel  terraces  200  feet  above  the  present  stream,  that  an 
older  river  system  has  been  almost  entirely  obliterated.  The 
clays  of  the  Deep  Lead,  so  far  as  yet  known,  are  very  free  from 
fossils  which  would  give  evidence  as  to  its  age,  but  as  work 
proceeds  it  is  probable  that  some  leaves  will  be  found  which 
will  help  us  to  fix  their  date. 

It  has  always  been  regarded  by  mining  men  as  an  un- 
common feature  in  connection  with  the  Mount  Bischoff  tin 
deposits  that  there  was  little  or  no  trace  of  tin  ore  in  the  rivers 
and  creeks  beading  from  the  rich  gravels  on  the  Mount,  it 
being  usual  under  such  circumstances  for  the  ore  to  be 
found  for  miles  down  the  streams  draining  from  the 
lodes  or  older  gravel  deposits.  As  the  plateau  round 
Waratah  is  high  enough  to  have  been  well  above  the 
probable  snow-line  at  the  time  of  the  glaciation  of  the 
country  further  inland,  it  seems  possible  that  the  deep  gorges 
of  the  North  Valley  and  Arthur  Bivers  may  have  been  glacier 
beds,  a  supposition  which  their  depth  and  shape  give  some 
colour  to.  If  these  valleys  were  cut  out  by  ice  the  stan- 
niferous gravels  would  have  no  opportunity  of  being  sluiced 
over  and  over  again  in  the  streams,  so  as  to  distribute  the 
ore  alopg  their  courses  for  long  distances,  but  would  be  swept 
dean  away  with  other  rock  debris.  Should  evidence  be  by 
and  bye  obtained  to  bear  out  this  explanation,  it  would  have 
further  interest  as  giving  a  clue  to  the  time  of  glaciation,  for 
the  Waratah  plateau  consists  of  basalt  of  tertiary  age,  over- 
lying tertiary  leaf  beds,  and  the  Waratah  valley  up  to  the 
railway  station  has  been  cut  through  these  basalts.  The 
basaltic  outbursts  appear  throughout  this  colony  to  have  been 
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between  the  palseogene  and  neogene  periods,  or  probably 
pleiocene;  and  this  would  make  the  glacial  action  either 
pleiocene  or  post-pleiocene.  Not  having  direct  proof  of  glacia- 
tion  at  Mount  Bischoff,  this  argument  is  not  convincing,  but 
taken  in  conjunction  with  the  fact  next  to  be  mentioned,  it 
has  weight.  On  Cktds  Hill,  and  at  various  points  along  the 
top  of  the  Oakley  Bange,  the  same  tertiary  basalt  is  found  as 
a  superficial  covering,  and  an  escarpment  of  it  forms  the 
western  edge  of  the  plateaux  on  the  top  of  the  Oakley  Range 
and  overlooking  the  River  Forth.  The  valley  of  the  Forth 
has  plainly  been  scooped  out  since  the  basalt  was  poured 
out,  and  as  we  have  seen,  at  the  head  of  this  valley,  the 
proofs  of  the  presence  of  glaciers  are  very  well  marked. 
Consequently  the  pleiocene  or  later  age  of  the  glaciation  must 
be  regarded  as  demonstrated.  It  may  here  be  remarked 
that,  according  to  Dr.  von  Lenderfeld,  the  evidences  of  glacial 
action  in  the  Australian  Alps  point  to  its  having  taken  place 
at  quite  a  recent  date,  and  with  this  corroboration  I  think 
that  it  is  most  likely  that  our  glaciers  existed  as  late  as  the 
pleistocene  period.  As  above  stated,  the  excellent  preserva- 
tion of  the  rock  surfaces,  the  slight  decomposition  of  the 
greenstone  erratics,  and  the  small  amount  of  erosion  of  the 
ground  moraine  at  Barn  Bluff,  all  go  to  show  a  very  recent 
date,  geologically  speaking. 

The  importance  of  being  able  to  limit  the  probable  period  of 
existence  of  the  glaciers  to  neogene  and  recent  periods  becomes 
apparent  when  we  come  to  consider  the  questions  of  the 
cause  and  extent  of  the  glaciation  of  the  country,  and  as  to 
whether  our  cold  period  had  any  connection  with  the  glacial 
period  of  the  Northern  Hemisphere.  First  let  us  glance  at 
the  causes  of  glaciation :  It  might  be  due  to  greater  elevation 
of  the  land,  to  geographical  changes  resulting  in  a  redistri- 
bution of  sea  and  land,  diversion  of  ocean  currents,  and  so  on, 
or  it  might  be  due  to  astronomical,  causes  as  so  lucidly 
explained  by  Sir  Robert  Ball  in  his  recently-published  little 
book  on  **  The  Cause  of  an  Ice  Age."  Having  limited  the 
period  of  existence  of  the  glaciers  to  the  time  between  the 
outpouring  of  the  basalts  and  the  present  day,  we  can 
examine  the  evidence  of  our  later  tertiary  deposits  to 
find  if  there  is  any  indication  of  the  country  having 
subsided  from  a  higher  elevation  to  a  lower  one.  We 
find  that  all  round  the  island,  in  the  Launceston  ter- 
tiary basin,  in  that  of  the  Derwent,  at  Maequarie  Har- 
bour, and  at  Oyster  Bay,  there  are  palaeogene  lacustrine 
deposits  laid  down  in  hollows,  the  bottoms  of  which  are  often 
much  below  present  sea  level,  and  which  are  in  the  Launceston 
Basin  as  much  as  1,000  feet  in  thickness.  They  have  doubt- 
less been  formed  during  a  period  of  continuous  subsidence 
extending  throughout   the   palseogene   period.      After   the 
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basaltic  eruptions  whicli  closed  the  latter,  the  land  appears  to 
have  risen  again  gradually,  and  the  palfiBOgene  sediments  have 
been  deeply  cut  into.  The  terraced  gravels  of  the  Bingarooma 
Yalle\  and  North-eastern  Tasmania  generally,  show  that  the 
elevation  has  heen  practically  continuous,  though  on  the 
islands  in  Bass  Straits  there  are  proofs  of  minor  oscillations 
of  level,  hence  we  must  conclude  that  the  general  elevation  of 
the  country  is  now  higher  than  it  has  been  since  the  early 
part  of  the  paleeogene  period.  It  has  not  risen  quite  so  high 
as  previous  to  the  great  subsidence,  for  we  find  deep  leads  at 
Beaconsfield  and  George's  Bay  running  considerably  below 
sea  level  (270  feet  at  Beaconsfield),  and  the  old  channel  of 
the  Bingarooma  Biver  at  Derby  is  more  than  90  feet  low^r 
than  the  present  one.  No  elevation  of  the  country  sufScient 
to  cause  its  glaciation  has  therefore  occuiTed  since  the 
beginning,  probably,  of  the  miocene  period. 

The  second  great  cause  of  accumulation  of  ice  is  found  in 
geographical  changes  leading  to  a  re<listribution  of  sea  and 
land,  alteration  of  ocean  currents,  and  change  in  the  direc- 
tion of  preialent  winds.  The  most  important  change  which 
would  be  likely  to  afEect  Tasmania  in  this  respect  would  be  the 
opening  of  Bass  Strait,  and  the  severance  of  this  island  from 
the  Continent.  The  biological  proof  is  conclusive  that  there 
was  practically  unbroken  land  connection  between  us  and  the 
mainland  up  to  early  in  the  pleiocene  period,  and  if  the  glacia- 
tion had  taken  place  before  the  severance,  it  would  be  easy 
to  suppose  that  the  opening  of  the  strait  had  led  to  an 
amelioration  of  climate,  but  as  it  appears  to  have  been  later 
than  this,  it  is  hard  to  conceive  any  reason  for  formation  of 
glaciers  which  would  net  exist  now  as  well.  In  the  neogene 
and  recent  period,  too,  we  have  no  evidence  of  changes 
in  the  Australian  Continent  which  could  have  any  effect  upon 
our  climate,  and  consequently  we  have  to  abandon  this 
explanation  also. 

It  is  therefore  probable  that  the  refrigeration  of  the 
climate  of  Tasmania,  which  led  to  the  gathering  of  glaciers 
on  its  high  mountains,  was  due  to  the  causes  insisted  upon  by 
Dr.  CroU  and  Sir  Eobert  Ball.  It  is  most  likely  true  that  these 
causes  are  not,  of  themselves,  sufficient  to  account  for  a  period 
of  extreme  glaciation  such  as  was  experienced  in  the  Northern 
Hemisphere  in  the  glacial  period  without  the  concurrence  of 
geographical  changes  favourable  to  its  production,  but  never- 
theless the  astronomical  and  physical  arguntent  is  so  strong 
that  we  must  concede  that  it  would  account  for  a  very  con- 
siderable refrigeration. 

In  discussing  the  subject  of  the  climate  of  this  colony 
during  the  neogene  period,  Mr.  B.  M.  Johnston  considers 
that  there  is  no  evidence  of  glacial  action  in  the  lower  lying 
lands,  and  regards  the  glaciers  as  having  been  of  small 
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extent.  While  ioclined  to  believe  tliat  the  ice  covering  has 
been  more  extensive  than  he  is  disposed  to  allow,  in  the  main 
I  agree  with  his  view,  and  do  not  think  that  the  whole 
country  could  have  been  ice  bound.  Manv  of  our  indigenous 
animals  existed  in  the  colony  before  the  probable  date  of  the 
glaciation,  and  if  the  latter  had  been  extreme  would  have 
been  killed  out  altogether,  in  which  case,  if  I  am  right  in 
referring  the  cold  period  to  a  time  subsequent  to  the  sever- 
ance of  Tasmania  from  the  Australian  Continent,  there  would 
have  been  no  chance  of  a  fresh  stock  having  been  obtained 
from  the  mainland  after  the  climate  again  became  milder. 

Outside  of  this  colony  evidences  of  glacial  action  have 
been  found  in  the  Australian  Alps  and  on  the  beach  near 
Adelaide.  The  latter  occurrence,  first  described  by  Professor 
Tate,  has  been  questioned,  but  is  confirmed  by  Mr.  B.  L. 
Jack,  who  visited  the  place  in  1891.  The  glaciation  marks 
in  the  Australian  Alps  seem  to  be  very  similar  to  those  in  our 
highlands,  but  the  Adelaide  occiurrence  is  not  so  easy  of 
explanation,  apparently  indicating  a  large  glacier  at  sea  level 
at  a  period  later  than  miocene.  Mr.  Jack  ("  Geology  of  Queens- 
land," p.  619),  in  referring  to  this,  also  quotes  from  the 
"Challenger  *'  reports  to  show  that  Kerguelen  Land,  too,  has 
been  at  no  ancient  date  completely  covered  by  heavy  ice,  and 
points  out  that  if  the  Antarctic  ice-cap  were  extended  to 
cover  Kerguelen  Land,  there  would  be  no  improbability  of  its 
also  reaching  the  shores  of  Australia. 

The  whole  subject  is  most  interesting,  and  has  numerous 
aspects  on  which  more  light  is  required,  and  fresh  proofs  of 
the  extent  and  date  of  the  glacial  action  all  over  the  Southern 
Hemisphere  will  be  eagerly  looked  forward  to. 
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[Bt  B.  M.  JOHIfBTOV,  F.L.S.] 

The  following  descriptions  and  observations  are  principallj 
based  upon  collections  made  recentlj  in  a  tour  of  examination 
of  the  rocks  in  the  southernmost  part  of  the  island,  and' 
particularlj  that  portion  lying  between  Southport  and  South 
Cape.  Some  of  the  plants  referred  to,  however,  hare  been 
obtained  from  the  coal  measures  near  Spring  Bay,  and  others 
from  the  tertiary  leaf  beds  underlying  the  basaltic  cap  at  the 
Forest,  near  Oienora  railway  station. 

Pbcoptbbis  Litnensib,  «ov.  8p,    PL  I.,  figs.  5,  6,  7. 

Frond  or  Pinna?  8 — 3|  in  length ;  4 — 6  lines  broad,  symme- 
trical, the  larger  ones  linear-lanceolate,  orlingulate;  the  smaller 
ones  sometimes  narrowly  spatfaulate;  commonly  tapering 
gradually  upwards  to  pointed  or  bluntish  apex,  and  constricted 
rather  abruptly  towards  the  short  stem;  texture  somewhat  mem-^ 
branaceous ;  margins  simple,  never  incised  or  lobed,  although 
occasionally  wavy  or  slightly  undulating;  mid-rib  firm, 
evanescing  at  apex ;  veins  free,  fine,  distinct,  arising  from  mid- 
rib at  an  acute  angle,  and  then  curving  outwards  to  mar^n, 
each  primary  nerve  bifurcate,  or  branching  dichotomously. 
One  remarkable  example  of  these  fronds  is  dirided,  or  dicho- 
tomised within  an  inch  of  the  apex,  each  division  being 
marked  with  the  same  simple  characters  exhibited  in  the 
lower  undivided  portion. 

Ohs, — This  interesting  fern  occurs  in  the  greatest  abundsn 
in  the  shales,  associated  with  the  four-feet  coal  seam  just 
opened  out  near  Ida  Bay,  Southport.  These  shales  are 
replete  only  with  this  one  form.  Two  other  associates  occur, 
sparingly, viz.,  Zeiigophyllites  dongaiua  (Morris)  and  Vertebraria 
Australis,  In  the  black  shales,  further  east  at  Southport,  I 
have  also  discovered  the  fronds  of  P.  LunensiSf  but  here  they 
are  found  sparingly  associated  with  Vertebraria  Australis. 
The  latter  occurs  in  these  Southport  beds  in  the  most 
wonderful  profusion,  as  in  the  shales  of  Port  Cygnet  a  short 
distance  to  the  north-east.  It  is  probable  that  the  simple 
fronds  of  P.  Lunenais  belong  to  a  tufted  form,  as,  in  the 
thousands  of  examples  examined  by  me,  I  have  not  been  able 
to  trace  attachment  as  in  bipirmate,  dicbotomous,  or  compound 
species.  The  only  kind  of  attachment  which  might  break  up 
so  completely,  by  fHressure,  would  be  that  exhibited  in  the  zig- 
zag dichotomy  of  such  forms  as  the  existing  Gleichenia 
,  Cunninghami,  or  O.  dicarpa. 

The  nearest  ally  with  which  I  am  acquainted  appears  to  be 
Pecopteris  cavdata  (mihi)  occurs  in  the  York  Plains  shales. 
The  latter  species,  however,  appears  to  be  of  a  more  coriaceous 


bV  b!  IL  JOHNSTON,  F.LS.  iVl 

texture,  and  tne  lowter  portion  of  tbe  jiiDna  or  f^bnd  is  iA- 
Yariably  incised  pr  lobed. 

Loccditu  and  Horizon, — Ida  Bay  and  So^tbport. 

thf*  beds  eiposed  along  tbe  sjiorie  at  tbe  Bed  Bluffy  near 
feimedy's  Hotel,  afford  the  best  evidence  of  tbe  nature  and 
sequence  of  tbe  various  memibers  of  tbe  coal  measures,  con- 
taining P.  Lunensis  (mihi)  and  Yert^yraria  AustrcUis.  Tte 
liortb-eastem  horn  of  the  Soutbport  Bay  is  composed  of 
p^een  stone,  against  wbich  the  Permo-Carboniferous  muds  tones 
form  a  broken  friiige  along  the  shore,  towards  the  policie 
station  westward.  The  "  Stack  of  pricks"  islet,  at  the  Headii, 
ik  also  a  fragment,  or  survival  of  tbe  mudstbne  series,  which 
al  one  tiine  probably  occupied  tbe  whole  of  the  eastern  part 
of  the  present  bay.  Tbe  whole  of  these  mudstones  dip  very 
flilglitly  south  and  west.  The  junction  with  the  succeeding 
coal  measures  below  Kennedy's  Hotel  is  concealed  by  a  low 
l^ing  tract  of  sand.  Below  Kennedy's  Hotel  the  lower  beds 
of  the  coal  measures  first  make  their  appearance  in  low-lying, 
&t  reefs  or  terraces,  all  of  which  have  a  uniform  dip  of  from 
10  to  15  degress  to  the  south-west  in  the  direction  of  Ida 
Bay,  and  disappear  in  a  distance  of  about  300  yards,  at  the 
same  angle  under  th^  reddish  sandstone  of  tbe  Bed  Bluff. 
Tha lower  division  is  composed  of  a  series  of  thin  laminated 
beds  of  sandstone,  alternating  with  similar  thin  laminated 
blackish  arenaceous  shales.  The  thickness  of  those  in  view 
probably  does  not  in  all  exceed  60  feet.  Although  some  of 
the  shales  are  highly  carbonaceous,  there  is  no  appearance  of 
<^al  seams.  The  blackish  shales,  however,  are  rich  in  plant 
>re8sions,   mainly  the  remains   of    Vertehraria    Attslralis 

f'Coy).  P.  LunensiSf  its  associate,  only  occurs  sparingly 
this  place.  Vhe  irregularly  bedded  reddish  sandstones 
succeeding  the  shales  rise  into  a  bold  blnff  towards  the  east, 
upon  which  is  built  the  Eoman  Catholic  Church. 

Tbe  lower  part  of  these  sandstones,  however,  are  laminated 
and  flaggy.  On  the  shore  some  parts  of  the  exposed  surface 
exhibit  fine  examples  of  ripple  marking.  The  wavy  ripples 
^nerally  agree  in  direction,  being  generally  at  right  angles 
to  line  of  dip.  The  total  thickness  of  the  formation  at  South- 
port  probably  does  not  exceed  300  feet. 

Ida  Bay, — The  members  of  this  division  again  appear  a 
few  miles  further  east  in  the  vicinity  of  Ida  Bay.  My  infor- 
mation from  this  particular  locality  has  in  part  been  supplied 
by  Ifr.  Schachner,  who  is  engaged  in  working  one  of  the 
coal  seams  (about  4  feet  thick)  developed  in  the  formation  at 
this  place.  I  have  not  yet  obtained  full  particulars  of  the 
sections  opened  out,  but  hope  to  do  so  shortly. 

The  shales  associated  with  the  coal  here  are  almost  wholly 
composed  of  the  remains  of  P.  Lunentia,  although  at  South- 
port  it  only  occurs  rarely.    It  is  also  of  interest  to  find  that 
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the  associated  form  here  is  ZeugophyUUes  dongaiuBj  (Morris). 
Vertebraria  Australis  (M'Coy)  the  characteristic  form  ajb 
Southport  has  evidentlj  disappeared  entirely.  It  maj  be 
remembered  that  the  earliest  known  habitat  of  Vertebraria 
Austrcdie  (M'Coy)  in  Tasmania  was  discovered  by  the  writer 
some  years  ap^o  associated  with  an  anthracite  coal  seam 
at  Mount  Cygnet.  The  beds  at  this  place,  like  those  further 
south  at  Adventure  Bay,  are  intimately  associated  with  the 
upper  members  of  the  marine  mudstones  of  Permo-Carboni- 
ferous  age,  upon  which  they  lie  conformably  in  unbroken 
stratigraphic  succession.  Both  at  Adventure  Bay  and  Mount 
Cygnet  the  characteristic  plants  are  of  a  Permo-Carboniferovs 
character,  consisting  almost  entirely  of  remains  of  Vertebraria 
Australis  (M'Coy)  and  Oangamopteris  spathulata  (M'Coy). 
Dr.  Feistmantel,  at  the  time  he  published  bis  last  memoir^ 
only  knew  of  the  existence  of  Vertebraria  Australia  (M7Coy) 
in  connection  with  the  **  Newcastle  beds  (upper  coal  measures) 
of  New  South  Wales  at  various  localities,  which  he  refers  to 
Permian  age.  It  is  significant  to  note  the  gradual  appearance 
and  disappearance  of  Vertebraria  Australia  (M'Coy),  associated 
at  their  origin  by  such  a  purely  restricted  Permo-Carbonif  eroua 
form  as  Oangamopteris  spathulata  (M'Coy )  as  at  Adventure  Bay 
and  Mount  Cygnet,  and  linked  as  it  disappears  with  the 
beginnings  of  mesozoic  plants  such  as  Zeugophyllites  at  Ida 
Bay,  and  with  the  form  Pecopteris  Lunensis  (mihi),  which 
latter  serves  to  link  together  the  Vertebraria  shales  of  South- 
port  with  the  prevailing  P.  Lunensis  and  ZeugophylliteB 
ehngatus  shales  of  Ida  Bay.  It  would  seem  probable,  there- 
fore, that  the  Southport  and  Ida  Bay  formations  supply  an 
important  link  in  the  chain  of  plant  life,  connecting  the  close 
of  the  PermO'Carboniferous  period  with  the  beginnings  of  the 
mesozoic  period ;  and  the  following  may  be  taken  as  the 
sequence  of  the  typical  formations,  taking  in  order  the  forma- 
tions in  Tasmania,  beginning  with  the  lower  marine  beds  of 
Permo-Carbonif erous  age,  thus: — 


Formationfl. 


1.  Lower  Marine  B«d9. 

2.  Taflmanite  Beds. 

3.  Coal  Measures :  \ 
Mersey,  Henty,  Tfppagory,  etc.  / 

4.  Upper  Marine  Beds. 

5.  Adventure  Bay  Coal  Measures. 

6.  Mount  Cygnet  Coed  Measures. 

7.  Southport  Beds. 


} 


Cbaiacteristie  Fonn. 


Tcumanitst  pufietatiu, 
GlottopUrig.    Qanifamopt^rit,  Koeogarim 
thiopnt, 

Oangamopterit  spatkukUait  Vwrtebraria 

Australis. 
VtrUkraria   AustnUi*  and    Pteopterit 

Lunensis* 


8.  Lower     Sandstones     (Lower 
Mesozoic). 

9.  Ida  Bay  Uoal  Measures. 

IOl  Upper  Goal  Measures : 

Jerusalem,  Fingal,  Spring  Hfll 
York  Plains,  Hamilton,  Richmond 
New  Town,  Sandilv,  Recherche 
South  Cape,  Longford,  ete. 


Ganoid  Fishes.    Vsrttbraria. 

Peeopteria  Lunentii  and  ZeuffcphyltiUB 
elongattu, 

Peeopterit. 

AUthopteris,  Thinn/eldia. 
Sagenopterit,  HmtropUris, 
ZeugophyUUu,  BaierOt  stc, 
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Recherche  and  South  Cape  Coal  Meaeuret. — The  shales  ajid 
Bandstones  occupying  the  low  lying  country  east  of  South 
Cape,  and   south  of  Southport,  have  been   so  graphically 
described  nearly  40   years  ago  by  Dr.  Milligan  that  little 
more  can  be  added  saye  as  to  organic  contents.  * 

It  is  eyident  that  these  beds,  containing  several  coal  seams, 
attain  a  maximum  thickness  of  about  400  feet  in  the  coast 
line  between   South  and  South-East    Cape.      These    beds 
evidently  succeed  the  Ida  Bay  coal  measures,  and  belong  to 
the  upper  mesozoic  group.     Thus  we  have  in  their  shales  no 
longer  any  representations  of  Vertehraria  Atistralie  (M'Coy),  or 
Peccpterie  Lunensis  (mihi),  but  instead  we  have  abundant 
remains  of  upper  mesozoic  forms,  viz.:  -- 

Alethopteris  Australis       ...         ...     M'Coy 

Thinnfeldia  chttisifolia     ...         ...     mihi 

Sphenopteris  lohifolia       ...         ...     Morris 

Baiera  tenuifolia  ...         ...         ...     mihi 

Zeugophyllites  elongatvs   ...         ...     Morris 

Phyllotheca  Australis        ...         ...     M'Coy 

and  abundant  remains  of  the  trunks  of  silicified  conifers. 

Localities  where  beds  are  best  exemplified: — Pedro-Bancho 
Hill,  Black  Swan  Lagoon,  Pigsties,  Catamaran  Creek,  Cockle 
Creek,  Coast  between  South  and  South-East  Cape. 

The  whole  of  the  members  are  everywhere  disturbed  or 
oyerlaid  by  intrusive  greenstones,  as  in  the  Jerusalem  and 
other  basins. 

Pecoptebis  Odontopteboides  (Mobbis). 
PI.  vi.,  fig.  2,  3,  4 

As  there  is  still  much  doubt  as  regards  the  character  and 
identification  of  the  original  forms  described  under  the  above 
name  by  Professor  Morris  from  specimens  obtained  from  the 
mesozoic  rocks  of  Tasmania,  and  probably  from  sandstones 
of  the  Jerusalem  Basin  near  Spring  Hill,  I  have  considered 
it  advisable  to  review  the  whole  matter  at  the  present  time 
with  the  view  of  helping  to  clear  up  some  of  the  difficulties 
which,  in  my  opinion,  have  been  caused  by  confounding  the 
original  types  of  Professor  Morris  with  at  least  two  other 
difirtinct  forms. 

Professor  Morris  describes  the  original  type  P.  odontop" 
ieroides  as  follows : — 

Feeopteris  odontopteroides  (PI.  vi.,  fig.  2,  3,  4).  f 

"  Frond  pinnatifidly  bipinnate  or  flabellate  ;  pinnae  linear, 
elongate,  accuminate;  pinnules  opposite  approximate,  adnate, 
ovate  obtuse,  entire ;  veins  nearly  obliterated. 

*  See  pp.  18S-191,  "  Systematic  accoant  of  the  Geoloicy  of  Tksmania,"  by  the 
Author. 

tPhysical  deMription  of  New  Sonth  Wales  and  Van  Diemen's  Land,  by  P.  B.  da 


174  FUKTUJfiK  GONTBIBTniOKS  TO  THE  P08SIL  FLORA* 

*'  There  is  some  difficulty  in  assiming  this  ^pecies  to  the 
proper  geuus,  in  consequence  of  all  the  specimeas  I  ^a^ 
examined  being  imbedded  in  a  coarse  sandstone,  so  that'tl^e 
Tenation,  with  the  exception  of  a  sUght  central  depressign 
indicatiye  of  a  mid-rib,  is  nearlj  obliterated-  With  some 
care,  however,  in  detaching  the  matrix  from  the  pinnulse,  1 
have  been  able  to  trace  what  appears  to  be  a  slight  radiation 
in  the  form  of  the  secondary  yems,  resembling  that  giBneraU^ 
|ound  in  Odanopieris  (whence  the  specific  name) ;  this  ma^ 

f^rove  to  be  deceptive,   and  other  specimexis  niaj  perhapa 
etter  elucidate  this  view." 

^*  The  general  contour  of  this  fern  (Pl.  vi  fig.  3)  somewhi^t 
resembles  a  single  pinna  of  Neuropteris  conferta  (Stemb.)  ;  but 
the  pinnules  are  more  oblong,  and  the  terminal  one  accumi- 
nate ;  but  it  still  more  closely  approaches  in  form  a  pinna  of 
Odontopteria  PermiennSf  a  fern  described  from  the  Permian 
system  in  the  work  on  the  Qeology  of  Russia,  by  B.  J, 
Murchison,  Esq. 

"  Presuming,  on  the  other  hand,  that  it  forms  a  portion  of 
a  flabellate  f  rOnd,  a  pinna;  of  which  a  drawing  only  has  been 
seen,  bears  considerable  affinity  as  to  its  mode  of  furcation 
to  the  recent  species  of  Gleichenia  flabellata,  and  under  ;th|s 
point  of  view  might  be  associated  with  the  genus  Laccoptefrin 
^Ptesl.)  should  the  venation  prove  to  be  the  same." 

Locality :  Jerusalem  basio. 

'*  A  figure  has  also  been  given  with  more  lanceolate  shaped 
pinnular,  which  is  probably  only  a  variety  of  this  species. 

The  above  is  a  full  account  of  the  original  description  of 
Professor  Morris*  type  species,  which  was  also  accompanied 
hj  three  illustrations  (PI.  vi.,  fig.  2,  8,  4). 

Unfortunately  in  the  shales  of  Jerusalem  beds  there  exists 
a  smaller  dichotomous  fern,  which  somewhat  resembles  the 
original  type  of  Morris  in  the  attachment  of  the  pinnuM. 
The  pinnee  of  the  latter  form  Thinnfeldia  ohtusifqlia  (mihi)» 
however,  are  invariably  dichotomised  ;  the  pinnules  are  devoid 
of  any  distinct  mid-rib,  and  are  altogether  smaller  and  le^s 
coriaceous  in  texture.  The  veins  arise  from  a  common  point 
at  the  base  of  the  pinnule,  from  which  they  diverge  to  margin 
by  repeated  furcations.  This  form,  moreover,  ocicurs  in  the 
greatest  profusion  in  the  shales  of  the  upper  mesozoic  beds 
in  Tasmania,  and  invariably  presents  Uie  same  genenA 
characteristics  in  widely  separated  localities.  Forms  identical 
In  all  respects  with  Prof.  Morris'  original  type  species  are 
found  rarely,  and  only  occur  in  the  coarse  sandstones. 

It  is  more  than  probable  therefore  that  the  examples 
examined  subsequently  by  Prof.  T^'Coy,  Messrs.  Carruthera, 
Orepih,  Etheridge,  sen.,  Dr.  Feistmantel,  Vere  identic^ 
irifh'  the   smaller   and   more   abundant  dichotdmoiid'fe^ 
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Jl^Thinnfeldia  dbtwifolia^  jxnhi)  from  the  mesozoic  shales, 
and  not  the  form  firom  the  coaxse  sandstones  examples  of 
irhich  are  Terj  rare. 

As  an  illustration  of  the  raritj  of  the  latter,  I  may  state 
that  mj  own  eiperience  among  Tasmanian  rock  extends  over 
twenty-two  years,  and  in  that  time  I  haTe  only  obtained 
about  a  dozen  specimens  of  Prof.  Morris'  origmal  Irpes, 
-always  in  the  sandstone  matrix ;  neyer  in  the  shales.  All  of 
Hke  casts  of  specimens  agree  with  Prof.  Morris'  originals, 
which  are  inyariably  coarse,  never  show  dichotomy,  and 
frequently  the  pinntiles,  unlike  the  common  T.  obtunfoUa^ 
mdicate  a  trace  of  a  pretty  well  defined  mid-rib. 

With  such  doubt  respecting  these  two  forms,  which  are 
Merged  together  as  one  species  by  Dr.  Feistmantel  in  his  last 
memoir  on  *'  The  coal  and  plant-bearing  beds  of  PalflBOSoic 
jsiid  Mesoeoic  age  in  Eastern  Australia  and  Tasmania^  pp. 
101-105."  I  think  it  advisable  to  retain  the  original  name 
of  Fecopteria  odontopteroidea  (Morris)  for  the  rajrer  original 
l(fpe  nntil  such  time  a«  we  ol^n  better  eyidence  as  to  its 
identity. 

To  aid  in  this  direction  I  have  figured  such  of  the  firagments 
of  the  older  and  rarer  lem  as  are  still  in  my  collection  (pi.  ii.^ 
Hgs.  1-5),  all  of  which  have  been  obtained  from  the  sand- 
stones of  the  Jerusalem  baain.  Like  Professor  Moms'  sped- 
inens,  the  blackened  impressions  alone  exist.  There  are 
traces  of  what  appear  to  be  a  well-defined  mid-rib  in  several 
of  the  pinnules,  but  in  no  example  have  I  seen  any  indication 
of  dichotomy  of  the  terminals  of  the  pinnae,  so  constant  a 
character  in  the  smaller  abundaut  form — Thinnfeldia  obtuau 
folia  (mihi). 

Dr.  Feistmantel  has  also,  in  the  memoir  already  referred  to, 
iBcluded  another  form  under  Thinnfeldia  odontopteroidea 
(Morris),  viz.,  figs.  1, 1*,  P,  2,  2»,  2*,  PI.  xxix ;  figs.  1,  1*,  l\ 
2»  2*,  PI.  XXX.,  whose  identity  with  either  P.  odontopteroidea 
(Morris),  or  T.  ohtusifolia  (mihi),  is  more  than  doubtful.  The 
robust  branching  fern  from  Victoria,  and  New  South  Wales, the 
Bawkesbury  series  certainly  approaches  T.  ohtuaifolia  (mihi) 
in  the  upper  pinnsB,  but  while  1  recognise  the  rare  judgment 
and  wide  knowledge  of  l>r.  Feistmantel,  I  am  still  doubtful 
whether  the  two  forms  are  conspecific.  The  complete  absence 
of  dichotomy,  in  the  terminal  pinnss,  and  the  more  robust 
character  of  this  fine  fern  contrasts  widely  with  T.  ohtuaifolia 
(mihi),  which,  from  the  detached  remains,  never  found  in  a 
brancliing  connection,  indicate  probably  repeated  dichotomy, 
as  in  our  existing  Oleichenia  JUibeUata,  as  suggested  by 
Professor  Morris. 

For  this  reason  I  think  it  would  be  well  at  present  to  dis» 
tingaish  the  splendid  robust  form  from  Mount  Victoria  by  a 
flepaiate  9ame,  say  Thintifeldu;^  FeiatmantMh  in  honour  of 
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the  distinguished  palaeontologist  who  has  done  such  ralaable 
work  in  the  elucidation  of  our  Australasian  Fossil  Flora. 

In  the  leaf  beds  near  Glenora,  underlying  the  older  basaltic 
plateau,  of  which  a  brief  description  is  given  in  my  larger 
work  on  "  The  Geology  of  Tasmania/*  p.  289,  recent  exami- 
nation has  enabled  me  to  add  several  interesting  new  forms 
to  our  knowledge  of  the  plant  life  of  the  Lower  Tertiaries  of 
this  island  (Palceogene  Period). 

Among  these  occur  the  more  or  less  perfect  impressions  of 
the  pinnule  of  a  fern  which,  from  their  size,  form,  mode  of 
attachment,  and  characteristic  neuvation,  suggest  alliance  with 
the  existing  genus  Osmunda. 

The  absence  of  all  knowledge  regarding  fTUCtification, 
however,  makes  it  hazardous  now  to  refer  it  to  that  genua  ; 
for  the  form  and  mode  of  neuration  also  suggest  alliance  with 
<»rtain  barren  pinnules  of  Lygodium  (Lygodium?  StrzleekU 
Bttings.,  "  Tertiary  Flora  of  Australia,"  Sydney,  1888),  and 
with  barren  pinnules  of  Llavea  (see  Llavea  cordifolia,  Lagasca), 
and  so  cause  much  doubt  as  to  its  true  generic  position. 

I  have,  therefore,  thought  it  prudent  in  our  present  state 
of  knowledge  to  place  it  under  the  provisional  generic  name 
Oitnundia,  under  which  also  may  be  temporarily  placed  all 
incertae  sedia  of  allied  characters. 

Plaktjb  Ikcbbt2B  Sedis. 

Osmundia  (Not.  gen.) 

Frond  unknown  ;  barren  pinnules  large,  symmetrical 
oblong,  or  oblong-lanceolate,  entire,  somewhat  obtusely 
pointed,  the  lower  base  slightly  auricled ;  Neuration  Neurop« 
teridean;  primary  nerve  distinct;  secondary  nerves  acutely 
ascending,  sharp,  thin,  dense,  dichotomising  and  slightly 
curving  towards  extremeties.  Horizon-— Lower  Tertiary  Leaf- 
Beds,  Glenora,  Tasmania. 

Osmundii  Tasmanica.     Nov.  sp.     (PI.  I.,  fig.  2). 

8p.  char. — The  same  as  the  genus.  Apex  generally  pointed 
and  roundly.obtuse ;  primary  nerve  firm,  evanescing  towards 
apex  ;  margin  somewhat  indistinct,  but  showing  indication  of 
serrature.  Length  of  larger  pinnules  2  inches ;  breadth,  fths 
of  an  inch. 

There  is  every  appearance  that  Dr.  Ettingshausen's  Lygo^ 
dium  Strzleckii  is  generically  allied  The  fragment  of  a 
pinnule  described  by  this  eminent  authority  from  a  similar 
norizon  at  Vegetable  Creek,   New  South  Wales,  was  too 
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imperfect  to  determine  either  its  position  or  even  the  character 
of  the  entire  pinnule,  or  its  mode  of  attachment.  It  would 
be  perfectly  safe,  howeyer,  to  refer  it  to  the  specially  created 
genus  0$mundia  as  defined  by  me,  and  I  would  suggest  that, 
for  the  present,  it  be  referred  to  as  Osmundia  Strzleckii 
Ettings,  as  a  congener  of  the  closely  allied  0.  Tasmanica, 
znihi,  occurring  in  the  Leaf  Beds  of  Glenora. 

PhyUitea  aalidfolium,  nov.  sp. 

(PL  I,  fig.  3.) 

Leaf  imperfect,  linear  lanceolate  accuminate,  sharply  serrato- 
dentate;  mid-rib  distinct;  secondary  nerves  thin,  simple, 
t^urviog  gently  upwards,  and  reaching  margin  and  forming  the 
sharply-defined  upper  edge  of  each  serrature;  13  pairs  in 
upper  half  of  leaf  ;  length  of  complete  specimen  about 
inches ;  greatest  width  at  middle  about  ^  of  an  inch. 

Horizon. — Lower  Tertiary.    Leaf  Beds  near  Glenora. 

Phyllites  Oleaciformis,  mihi. 

(PL  I„  fig.  1 ;  also  PL  XXXVII.,  fig.  2.  QeoL  of  Tas.) 
Leaf  imperfect,  ovate ;  margin  distantly  serrato-dentate ; 
m.id-rib  distinct;  secondary  nerves — 14  pairs — obscure,  fine, 
simple,  hidden  in  a  somewhat  coriaceous  integument,  and 
gently  curving  upward,  reaching  upper  margin  of  each 
serrature;  surface  covered  regularly  with  small  round 
glandular  dots. 

Length  complete,  2|  inches ;  greatest  breadth  at  middle,  1 
inch. 

Horizon. — Occurring  with  the  previous  species. 

Bankaia  lancifolia.    Etl. 

(PL  L,  fig.  4.) 

Although  only  a  fragment,  the  characters  of  this  leaf 
impression  are  in  all  respects  identical  with  a  form  under  the 
above  name  described  by  Ettingshausen  (''  Tertiary  Flora  of 
Australia,"  p.  141,  PL  xii.,  fig.  15)  from  a  specimen  obtained 
at  Old  Eose  Valley  Lead,  N.S.  Wales.  The  following  is  the 
description  given  of  the  complete  specimen  :  — 

**  Bankiia  laneifolia,  8p,  char.  B.  foliis  petiolatis  coriaceis 
anguste  lanceolatis,  basi  acutis,  apicem  versus  sensim  attenu- 
atis,  margine  spinoso-serratis ;  nervatione  brochido-craspedo- 
droma ;  nervo  primaris  valid o,  prominente  ;  nervis  secundariis 
subangulis  55-56°  orientibus,  tenuibus  subarcuatis,  approxi- 
matis;  nervis  tertiariis  rectangularibus,  dictyodromis ;  rete 
microsynammato  tenerrimo." 
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•  .  .  Apprpaohes  nwr  to  jbhe  Bank$ia  of  the  JSnropeiii 
Tertiary  Flpra. 

Looali^  and  HoiiEon.^-Old  Bote  Yallej  Iiead,^  Jl.  Waleis 
Olenora  Leaf  Beds,  Taamania. 

In  part  11.,  now  under  preparation,  will  be  described  a 
number  of  new  and  interesting  plant  forms,  discovered  in 
collections  sent  to  me  bj  the  Rev.  J.  Bufton,  F.L.€.|  of 
Dunallj,  from  Mesozoic  shales  in  that  locality. 

Geologists,  as  well  as  the  writer,  are  indeed  much  indebted 
to  this  accomplished  naturalist  for  the  skill  and  commend- 
able energy  he  has  displayed  in  enriching  our  knowledge  of 
the  fossil  plants  of  this  island  by  his  numerous  collections  in 
that  part  of  the  country  in  which  he  now  resides. 


Plu. 
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BOTANICAL  NOTES. 
By  L.  Bod^at. 
(Plates.) 

Coproima  tnoarei,  F.  v,  M^ — About  two  or  three  years  a^o  Mr. 
T.  B.  Moore  discovered  in  the  ricinitj  of  Mou'at  Tjndifll  a  snuill 
plant  with  a  conspicuous  blue  berry,  evidently  a  Coprosma,  or 
closely  allied  to  that  genus.  Baron  von  Miieller,  to  whom  it 
was  ^ent,  could  not,  in  the  absence  of  flowers,  safely  identify 
it,  but  considered  it  probably  0.  Petriei  (Chess)  of  New 
Zealand,  and  a  paper  to  that  effect  appears  in  .our  transac- 
tions for  1891.  In  Becember,  1892, 1  was  fortunate  enough 
to  find  the  plant  in  quantity,  and,  more  fortunate  than  my 
friend,  Mr.  Moore,  I  discovered  it  in  full  flower.  The  plant 
was  submitted  to  Baron  von  Mueller  and  Mr.  Petrie,  of 
ibiinediD,  and  its  distinctness  from  C  Pe^nei,  or  f rom  any 
plant  Hitherto  described,  was  thoroughly  apparent.  With 
Ton;  Mueller's  sanction,  I  have  described  it  imder  the 
name  of  its  original  discoverer.  There  is  one  point  that 
renders  the  plant  6^  unusual  interest,  namely,  its  hermaphro- 
dite flowers,  a  unique  development  in  Coprosma,  uniting  that 
genus,  as  von  Miieller  had  already  suggested,  with  Nertenn. 
Prom  the  latter,  however,  our  plant  dijffers  in  the  4-lobed 
calyx  and  the  insertion  of  the  stamens. 

A  small  prostrate,  creepins,  glabrous  perennial;  sterna 
branching,  rooting  9^  intervals,  sometimes  almost  entirely 
subterranean.  Leaves  ovate  to  ovate-lanceolate,  spreading, 
thici:,  shining,  concave,  acute,  narrowed  into  a  short  petiofe, 
mostly  H  to  24  lines  long.  Stipules  interpetiolar  with  2 
minute  subulate  erect  lobes  at  the  junction,  floorers  ter- 
minal, sessile,  terminating  short  ereot  branchlets,  hermaphro- 
dite. Calyx  broadly  oblong,  about  1  line  long,  slightly 
compressed  below  the  lobes ;  lobes  4,  broad,  acute,  rather  leas 
than  half  as  long  as  the  tube.  CaroUa  campanulate,  about  I 
Hue  long,  lobes  4,  broad  acute,  nearly  as  long  as  the  tube. 
Stamens  4,  free  from  the  carolla,  and  inserted  at  its  baw. 
Filaments  slightly  exceeding  the  carolla.  Anthers  erec^ 
pyate,  slightly  apiculate.  Style  divided  nearly  to  the  base 
i^to  2  fimprm  papilloise  branches,  about  half  again  as  long  as 
the  stamens^  a^d  maturing  rather  before  they  are  fully 
developed.  Ovary  2  celled.  Fruit  blue,  broadly  oval,  3 
fapeslong,  cro^eql  )by  the  persistent  calyx-lobes.  Pyreneis 
Sif  pale  brown,  sin^oth,  broaqly  ovate,  but  flattened  on  one 
mde,  suspended  &omthe  top  of  the  inflated  mesocarp;  each 
one  seeded,  ^jpjt^ryp  Ff^^^T^I^  ^^  ^  copioiis  albumen.   (Plate  I.) 
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Near  Moant  Tjndall ;  Snake  Plains,  Meant  Wellington ; 
Catling  Grass  Swamp,  Mount  Arthar,  near  New  Norfolk. 

Actinotui  hellidioidea  (B). — This  plant  is  no  less  remarkable 
for  the  peculiar  sappression  of  one  mericarp  than  for  its 
e](treme  variability.  J.  D.  Hooker,  in  Lond.  Joum,  yL,  471, 
described  four  species,  Semiphues  affinis,  trxderdata,  heUu 
diaidei,  and  suffocata.  In  the  Flora  Tasmanesa  he  combinse 
them  under  the  name  H,  hellidiaidea,  and  he  there  figpires  one 
Tftziely,  var.  fidva  with  petals,  a  development  that  is  received  in 
doubt  by  most  botanists.  The  material  he  had  at  his 
command  was  meagre,  and  though  we  are  not  now  supplied 
with  a  perfect  series,  we  have  forms  that  would  probably  have 
modified  his  views.  Bentham  transferred  the  species  to  the 
genus  Actinottis.  In  all  forms  hitherto  described  the  leaves 
are  either  entire  or  crenate  on  the  margin.  I  have  now  in  my 
possession  a  form  rather  more  robust  than  most  specimens, 
with  the  leaves  palmately  divided  nearly  to  the  petiole  into  3 
or  5  lanceolate  segments,  otherwise  it  does  not  differ  from  the 
type  of  A.  bdlidioidea ;  it  was  foand  on  Mount  Tyndall  by  T. 
B.  Moore.  The  variety  figured  by  Hooker  as  var.  suffocaia 
was,  unfortunately,  in  advanced  fruit  only.  My  friend  Wm. 
Fitzgerald  has  put  me  in  the  position  to  examine  the  plant 
in  all  stages,  and  its  constant  dwarf  habit,  total  absence  of 
caJyx-limb,  and  reduction  of  stamens  to  2  only,  warrant  us  in 
considering  it  specifically  distinct. 

Actinotui  iuffocata. — Yery  similar  in  habit  and  detail  to  the 
smaller  forms  of  .^.  hellidioideSf  but  still  smaller.  Leaves  oblong, 
glabrous  entire,  1  to  2  lines  long  on  a  hairy  petiole  as  long  as 
itself.  Peduncle  half-inch  long,  slender,  bearing  a  small 
head  1^  lines  diametiCr,  bracts  about  8  or  10.  Flowers  about 
6  to  10.  Calyx-limb  none.  Petals*none.  Stamens  2,  articu- 
late opposite  the  styles.  Fruit  about  half -line  long.  Mount 
Dundas,  and  other  mountains  in  the^vicinity.     (Plate  II.) 

Isoetopsis  graminifolia  (Turez). — ^This  peculiar  and  interest* 
ing  little  isoetes-like  composite  constitutes  the  sole  member  of 
the  genus,  and  has  hitherto  been  found  in  Southern  and 
Eastern  Australia  only.  I  have  lately  found  it  rather 
abundantly  on  grassy  hills  about  Hobart.  Baron  von  Mueller, 
who  kindly  identified  it  for  me,  is  of  the  opinion  that  it 
is  certainly  endemic. 

B'elichrysum  ohttinfolium  (F.  v.  M.,  et  Lond.). — A  perennial 
everlasting,  but  often  flowering  the  first  year  so  as  to  appear 
annual.  It  has  the  appearance  and  details  otherwise  of  JET. 
deaJhatum  except  that  the  leaves  and  flower-heads  are  smaller ; 
in  these  details  it  approaches  our  southern  perennial,  Jff. 
Spiceri,  which,  however,  has  still  smaller  flowers.  Baron  von 
Mueller  wishes  me  to  introduce  the  plant  in  this  paper.  It 
was  lately  found  at  Clarke  Island  by  Mrs.  McLaine. 
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Yiola  Sieberiana  (Spreng.). — An  old  establislied  species, 
which  has  been  reduced  to  a  variety  of  the  very  Tariable  F. 
hederacea  Lab.,  but  apparently  without  sufficient  justification. 
Though  doubtless  closely  allied  to  that  species  in  Tasmania, 
at  least,  its  habit  is  distinct.  Mr.  Fitzgerald,  who  kindly 
supplied  me  with  considerable  material,  tells  me  it  is  common 
in  localities  near  George's  Bay,  where  it  grows  in  conjunction 
with,  but  always  distinct  from,  F.  hederacea. 

Habit  tufted  and  stolonif erous.  Leaves  rhomboid  to  ovate, 
crenate,  |  to  |in.  long,  on  long  slender  petioles;  stipules 
adnate  at  the  base,  brown,  lanceolate,  acute,  denticulate  on  the 
margin.  Scapes  shorter  than  the  leaves,  elongating  after 
flowering.  Petals  narrow,  linear,  li  lines  long.  Seeds  white 
or  black.   Other  details  agreeing  with  F.  hederacea,    (Plate  II.) 

Australina  mueUeri  (Wedd.). — A  much  more  robust  plant 
than  A,  jpuasiia  (Gkknd.),  with  a  different  habit  and  foliage,  but 
similar  inflorescence,  was  reduced  to  a  variety  chiefly  from 
their  being  found  at  distinct  localities.  On  the  southern 
slopes  of  Mount  Wellington  they  grow  together  without  any 
tendency  to  converge. 

8aponaria  tuherlosa  (P.  v.  M.). — This  rare  plant  has  been 
foxmd  near  Gteorge's  Bay  Heads  by  Wm.  Fitzgerald ;  only  few 
specimens  were  procurable,  and  he  considered  this,  together 
with  some  rare  eastern  Australian  sedges  in  the  same  locality^ 
might  have  been  transported  by  migrating  ducks. 

Eucalyptus  perriniana  (F.  v.  M.).  was  described  at  the 
meeting  of  the  Association  for  the  Advancement  of  Science 
at  Melbourne,  from  specimens  proctu*ed  from  immature  trees 
not  yet  in  flower.  It  is  a  Eucalypt  that  has  long  been  known 
in  the  Hamilton  and,  I  believe,  one  or  two  other  districts,  and 
an  effort  bas  often  been  made  to  learn  its  affinity ;  but  in  the 
absence  of  flowers  and  fruit  this  was  not  possible.  The  kind- 
ness of  Bev.  Mr.  Dicker  &nd  Superintendent  Hedberg  has 
placed  at  my  disposal  various  specimens  in  different  stages ; 
but  we  are  still  in  want  of  some  mature  information  desirable 
before  forming  a  definite  opinion.  The  tree,  where  hitherto 
observed,  has  a  decidedly  bushy  habit,  grows  in  a  copse,  and 
only  attains  10  to  20  feet  high.  The  trees  are  only  now 
attaining  maturity.  The  leaves,  till  a  year  or  two  ago,  were 
all  opposite,  connate  and  orbicular ;  upon  the  trees  attaining 
a  height  of  10  to  15  feet  the  leaves  became  alternate,  petioled, 
and  lanceolate,  with  exactly  the  form  and  venatitm  of  some 
forms  of  E.  viminalis.  The  flowers  commenced  to  develop 
in  the  upper  opposite  leaves,  and  continued  more  numerously 
in  the  axils  of  the  alternate  ones,  and  appear  always  in 
threes.  The  flowers,  stamens,  and  fruit  appear  in  no  detail 
to  differ  from  the  small  flowering  forms  of  E.  mminalis,  and 
I  should  feel  disposed  to  think  that  E.  perriniana  bore  the 
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same  relation  to  tbat  species  that  E.  rtkdoni  do^s  to  E. 
amygdalina. 

Chihnia  grdminifolia, — I  referred  to  this  species  in  a  papqr 
read  before  the  Society  last  year,  where  it  appears  under  the 
name  giveu  it  bj  Baron  von  Mueller,  0.  rodtoayi.  For  various 
reasons  I  have  preferred  to  change  its  name.  .  The  plant  has 
unusual  interest  to  a  botanist  from  the  graminaceous  nature 
of  its  leaf-sheaths,  a  peculiarity  noticeable  in  most  members 
of  the  genus,  but  here  carried  further,  and  from  its  panicle 
flowering  immediately  upon  elongation,  while  the  glumes  are 
still  succulent  and  green  instead  of  waiting  till  the  next  spring, 
or  at  least  till  the  glumes  are  indurated,  a  detail  unique,  at 
least  amongst  Tasmanian  allies. 

A  small  densely-tufted  plant  f ormingpulvinate  masses,  often 

1  to  ^  feet  diameter.  Stems  very  short,  seldom  exceeding  3 
inches,  numerous  from  a  much- branched,  intricat-ely  spreading 
rhizome.  Leaves  flat,  grassy,  and  spreading  3  to  8  inches 
long,  2  lines  wide,  becoming  very  narrow  towards  the  apex ; 
margin  entire,  involute  when  dry ;  the  sheathing  base  arising 
from  a  node,  split  and  bearing  a  distinct  ligule  at  the  orifice. 
Panicle  flowering  immediately  as  it  elongates  1  inch  long; 
spikelets  few,  in  distant  narrow  clusters,  each  cluster  in  the 
axil  of  a  leaf  or  leaf-like  bract,  each  spikelet  pedicelled  and 
subtended  by  a  glume-like  bract,  2  to  3  lines  long,  narrow, 
lanceolate.  Flovirer  solitary,  terminal  hermaphrodite.  Glumes 
generally  5,  succulent  at  flowering,  subsequently  membranous 
^iate  on  the  heels  and  margin,  and  often  also  on  the  surface, 
gradually  smaller  from  without  inwards,  2  outer  ones  lanceo- 
late obtuse,  3  inner  ones  orbicular  closely  imbricatiDg,  the 
innermost  one  small,  and  closely  enveloping  the  flower. 
Stamen  solitary,  filament  long,  sub-persistent.  Style,  long, 
slender,  divided  nearly  to  the  base  into  3  branches,  nut  ovoid 
oblong  1  to  1|  lines  long,  nearly  black,  polished,  obtusely  3 
angled ;  inner  surface  of  pericarp  smooth,  with  very  faint 
indications  of  transverse  rugae. 

On  hills  from  Huon-road  to  Mount  Nelson. 

Lepidosperma  inops^  (F.  v.  M.). — Introduced  also  in  the  same 
paper,  though  very  distinct  in  habit,  is  probably  an  extreme 
variety  of  L.  lineare  (R.  Br.).  In  very  few  of  the  Tasmanian 
species  of  this  difficult  genus  is  much  reliance  to  be  placed  no 
habit. 

Zepidosperma  lineare,  var.  inops, — ^Plant  densely  clustered, 

2  to  4  inches  high,  stems  and  leaves  nearly  flat,  |  to  f  line 
wide.  Panicle  reduced  to  2  or  4  spikelets  on  short  stems,  the 
bracts  leafy,  the  outer  one  erect,  and  often  2  inches  long. 

Hills  south  of  Waterworks,  Hobart. 

JRestio  oligocephalus  (F.  v.  M.). — There  has  always  appeared 
a  considerable  amount  of  confusion  about  this  interesting 


Tfasmaliian  plant,  eliieflj  through  itb  etti^tne  Vli^ability  n6t 
Being  reco^ised.    One  of  its  forms  that  I  hero  r^for  to  aS' 
var.  glabrum  would  certainly  deserve  to  be  conmd6¥ed  dteitiaf^ 
^ere  it  not  for  the  numerous  intermediate  forms. 

Stems  erect  from  a  creeping  rhizome,  simple  at  least  belofn^ 
the  inflorescence,  6  inches  to  1  foot  high ;  bracts  sheathing*' 
tmt  loose,  smooth,  |  to  f  inches  long,  with  a  truncated  usually* 
woolly  apex.     Spikelets  usually  few  in  an  interrupted  spike 
or  rarely  panicle,  sometimes  solitary.     Males  i  to  i  inc1i  long, 
narrow  oblong,  the  glumes  with  a  woolly  tip  when  young. 
Perianth  flat,  about  2  lines  long,  the  outer  side  segments 
complicate,  heeled,  and  woolly  towards  the  apex.     Females 
broadly  oblong  to  spherical,  i  inch  long ;   perianth  1^  lines- 
long,  side  segments  complicate  but  not  heeled ;  ovary  about' 
1  line  long  with  Tery  short  curved  styles,  flat.     Staminodia 
seldom  present* 

Syn.  B.  monocephaluB  (B.  Br.). 

Common  on  damp  heaths. 

Var,  ifUermediui. — Similar  to  th6  type;  only  the  female  as 
well  as  the  male  spikelets  are  narrow-oblong,  and  the  styles 
a;^  about  as  long  as  the  ovary,  of teii  attaining  1  to  2  feet,  and 
generally  much  bran^ched. 

Kingston,  Longley,  etc. 

Var.  glabrum. — Similar  in  general  details  to  the  type,  but 
without  the  woolly  tips  to  the  bracts,  glumes  and  perianth 
segments ;  seldom  exceeding  6  inches,  and  fairly  consistently 
bearing  but  one  spikelet.  Bracts  sheathing  at  the  base,  buff 
loose  and  spreading,  striate  |  to  f  inch  long ;  the  apex  3-lobed,' 
the  central  lobe  1  to  3  lines  long,  subulate,  the  side  ones 
shorter  and  membranous.  Spikelets  as  in  the  type,  but  both' 
sexes  narrow-oblong.  Male  perianth  about  1  line  long,  flatJ 
Female  perianth  about  1  line  long,  the  outer  segmentii 
slightly  complicate ;  ovary  |  to  |^  line  long,  thd  style,  long, 
slender,  mucn  exceeding  it.     Staminodia  always  present. 

Near  Kingston^  on  wet  heaths. 

On  thb  Avfikitt  ov  Thbltmitba  Ixioides  and  Its  Allibs. 

This  group  of  terrestrial  orchids,  commonly  termed  naMve 
Hyacinth,  consists  of  very  numerous  forms,  differing  but 
slightly  from  one  another.  As  in  all  variable  groups,  this  has 
given  rise  to  numerous  names  adopted  for  marked  variations, 
many  of  which  research  has  rendered  obsolete.  In  the 
present  day  the  tendency  is  to  follow  Bentham  and  Mueller, 
and  sort  the  group  immediately  related  to  T.  ixioides  into  six 
species,  namely: — T,  ixioides,  Suz. ;  T,  aristata,  Lind. ;  T. 
lonqifolia,  Forst. ;  T.  camea,  B.  Br. ;  T.  cyanea,  lind. ;  and  Ti 
venosa,  B.  Br.    None  of  these  can  be  considered  well  fixed 
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same  relation  to  that  species  that  E,  rikd&ni  does  to  E. 
amygdalina. 

Chhnia  graminifolia. — I  referred  to  this  species  in  a  paper 
read  before  the  Society  last  year,  where  it  appears  under  the 
name  given  it  bj  Baron  von  Mueller,  0,  rodwayi.  For  various 
reasons  I  have  preferred  to  change  its  name.  The  plant  has 
unusual  interest  to  a  botanist  from  the  graminaceous  nature 
of  its  leaf'Sheaths,  a  peculiarity  noticeable  in  most  members 
of  the  genus,  but  here  carried  further,  and  from  its  panicle 
flowering  immediately  upon  elongation,  while  the  glumes  are 
still  succulent  and  green  instead  of  waiting  till  the  next  spribg, 
or  at  least  till  the  glumes  are  indurated,  a  detail  unique,  at 
least  amongst  Tasmanian  allies. 

A  small  densely -tufted  plant  forming  pulvinate  masses,  often 

1  to  2  feet  diameter.  Stems  very  short,  seldom  exceeding  3 
inches,  numerous  from  a  much- branched,  intricately  spreading 
rhizome.  Leaves  flat,  grass;*,  and  spreading  3  to  8  inches 
long,  2  lines  wide,  becoming  very  narrow  towards  the  apex ; 
margin  entire,  involute  when  dry ;  the  sheathing  base  arising 
from  a  node,  split  and  bearing  a  distinct  ligule  at  the  orifice. 
Panicle  flowering  immediately  as  it  elongates  1  inch  long; 
spikelets  few,  in  distant  narrow  clusters,  each  cluster  in  the 
axil  of  a  leaf  or  leaf-like  bract,  each  spikelet  pedicelled  and 
subtended  by  a  glume-like  bract,  2  to  3  lines  long,  narrow, 
lanceolate.  Flower  solitary,  terminal  hermaphrodite.  Glumes 
generally  5,  succulent  at  flowering,  subsequently  membranous 
ciliate  on  the  heels  and  margin,  and  often  also  on  the  surface, 
gradually  smaller  from  without  inwards,  2  outer  ones  lanceo- 
late obtuse,  3  inner  ones  orbicular  closely  imbricating,  the 
innermost  one  small,  and  closely  enveloping  the  flower. 
Stamen  solitary,  filament  long,  sub-persistent.  Style,  long, 
slender,  divided  nearly  to  the  base  into  3  branches,  nut  ovokI 
oblong  1  to  1^  lines  long,  nearly  black,  polished,  obtusely  3 
angled ;  inner  surface  of  pericarp  smooth,  with  very  faint 
indications  of  transverse  rugSB. 

On  hills  from  Huon-road  to  Mount  Nelson. 

LepidoBperma  inops,  (F.  v.  M.). — Introduced  also  in  the  same 
paper,  though  very  distinct  in  habit,  is  probably  au  extreme 
variety  of  L,  lineare  (R.  Br.).  In  very  few  of  the  Tasmanian 
species  of  this  difScult  genus  is  much  reliance  to  be  placed  nio 
habit. 

Lepidosperma  lineare,  var.  inops, — Plant  densely  clustered, 

2  to  4  inches  high,  stems  and  leaves  nearly  flat,  |  to  f  line 
wide.  Panicle  reduced  to  2  or  4  spikelets  ou  short  stems,  the 
bracts  leafy,  the  outer  one  erect,  and  often  2  inches  long. 

Hills  south  of  Waterworks,  Hobart. 

Eeetio  oligocephcdus  (F.  v.  M.). — There  has  always  appeared 
a  considerable  amount  of  confusion  about  this  interesting 


Tf^ssmakiiaii  plant,  eliieflj  through  itb  etti-etne  Tariability^  not' 
1:]ieing  reco^ised.    One  of  its  forms  that  I  hefis  refer  to  as' 
var.  gldbrwn  would  certainly  deserve  to  be  consid^Yed  dktiaeC 
y^ere  it  not  for  the  numerous  intermediate  forms. 

Stems  erect  from  a  creeping  rhizome,  simple  at  least  belofn^ 
the  inflorescence,  6  inches  to  1  foot  high ;  bracts  sh^athiug 
tmt  loose,  smooth,  |  to  f  inches  long,  with  a  truncated  usuallj* 
wooUj  apex.  Spikelets  usually  few  in  an  interrupted  spike 
or  rarely  panicle,  sometimes  solitary.  Males  i  to  i  inc*h  long, 
narrow  oblong,  the  glumes  with  a  woolly  tip  when  young. 
Perianth  flat,  about  2  lines  long,  the  outer  side  segments 
c6mplicate,  heeled,  and  woolly  towards  the  apex.  Females 
broadly  oblong  to  spherical,  i  inch  long ;  perianth  1^  lines 
long,  side  segments  complicate  but  not  heeled ;  ovary  about 
1  line  long  with  very  short  curved  styles,  flat.  Staminodia 
seldom  present. 

Syn,  E.  monocephalus  (B.  Br.). 

Common  on  damp  heaths. 

Va^,  ifUermediui, — Similar  to  th6  type,  only  the  female  as 
well  as  the  male  spikelets  are  narrow-oblong,  and  the  styles 
a;^  about  as  long  as  the  ovary,  often  attaining  1  to  2  feet,  and 
generally  much  bran<;hed. 

Kingston,  Longley,  etc. 

Var.  glabrum, — Similar  in  general  details  to  the  type,  but 
without  the  woolly  tips  to  the  bracts,  glumes  and  perianth 
segments ;  seldom  exceeding  6  inches,  and  fairly  consistently 
bearing  but  one  spikelet.  Bracts  sheathing  at  the  bas^,  buff 
loose  and  spreading,  striate  |  to  i  inch  long ;  the  apex  3-lobed,' 
the  central  lobe  1  to  3  lines  long,  subulate,  the  side  ones 
shorter  and  membranous.  Spikelets  as  in  the  type,  but  both' 
sexes  narrow-oblong.  Male  perianth  about  1  line  long,  flat. 
Female  perianth  about  1  line  long,  the  outer  segments 
slightly  complicate ;  ovary  ^  to  |^  line  long,  thd  sfyle,  long, 
dender,  mucli  exceeding  it.     Staminodia  always  present. 

Near  Kingston^  on  wet  heaths. 

On  thb  Aivinitt  ov  Thblthitsa  Izioidss  and  Its  AiiLies. 

This  group  of  terrestrial  orchids,  commonly  termed  nalive 
Hyacinth,  consists  of  very  numerous  forms,  differing  but 
slightly  from  one  another.  As  in  all  variable  groups,  this  has 
given  rise  to  numerous  names  adopted  for  marked  variation]^, 
many  of  which  research  has  rendered  obsolete.  In  the 
present  day  the  tendency  is  to  follow  Bentham  and  Miieller, 
and  sort  the  group  immediately  related  to  T.  ixioides  into  six 
species,  namely: — T.  ixvAdes,  Suz. ;  T,  aristata,  Lind. ;  T. 
lonqifolia,  Forst. ;  T.  camea,  B.  Br. ;  T.  cyanea,  Lind. ;  and  T. 
venoeaf  B.  Br.    None  of  these  can  be  considered  well  fixed 
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species,  though  T,  venosa  approaches  that  condition.  The  first 
three  can  at  best  be  considered  names  of  coDTenience  to  group 
the  Terj  numerous  forms  of  one  variable  species.  T,  camea 
is  a  well  marked  species  in  the  type,  but  is  intimately  con- 
nected to  T,  ixioides  by  interyening  links,  and  T.  cyanea  forms 
an  intermediate  species  between  T.  ixioides  and  T.  venota. 
The  flowering  period  of  the  first  five  species  is  the  same, 
namely,  October  and  November,  and  they  grow  usually 
together,  except  that  T.  cyanea  shows  a  partiality  for  damp 
situations.  The  flowering  period  of  7.  ve^wsa  is  December 
and  January.  In  most  descriptions  the  habit  in  reference  to 
degree  of  robustness  is  relied  on  as  an  aid  to  identification , 
but  an  intimate  acquaintance  has  completely  destroyed  that 
assistance.  In  all,  except  the  typical  form  of  T,  camea^ 
specimens  may  be  found  from  a  few  inches  high  to  nearly 
two  feet,  and  from  an  excessively  slender  state,  with  an 
almost  filiform  leaf  grooved  on  the  upper  surface  to  a  thick 
robust  condition,  with  a  broad,  thick,  fleshy  leaf,  concave 
above,  and  from  bearing  one  flower  to  a  raceme  of  8  to  12. 
T.  carnea  has  a  marked  habit,  distinguishing  it  from  the 
other  memlers  of  this  group,  namely,  that  the  stem  is  bent 
at  each  bract,  and  in  a  totally  unreliable  degree.  T.  venosa 
is  usually  a  more  robust  species  than  T,  cyanea  and  T. 
aristatay  with  large  forms  of  T.  ixioides^  are  more  robust 
than  the  common  forms  of  T.  hngifolia.  In  size  and 
colour  of  perianth  there  is  little  really  reliable.  T,  ixioides 
may  be  blue,  pink,  or  rarely  white,  it  is  often  spotted 
witii  dark  blue,  or  dark  pink,  but  not  always  so.  T. 
aridata  and  hngifolia  has  a  pale  blue  to  white  perianth  with- 
out spots  or  veins.  T.  camea  has  a  fleshy-pink  perianth,  but 
in  varieties  approaching  T,  iodoides,  it  is  spotted  with  dark 
pink  or  blue.  T.  cyanea  and  T.  venosa  has  a  blue,  pink,  or 
white  perianth,  veined  with  darker  colour ;  the  column  also 
is  striped  with  dark  coloured  bands.  In  all  the  perianth 
varies  from  4  to  10  bnes  long,  the  greatest  variation  being 
found  in  T.  ixioides  and  I\  aristaia. 

The  only  other  means  of  distinction  at  our  disposal,  namely 
the  shape  of  the  column,  yields  but  little  evidence  to  favour 
the  right  to  consider  all  these  forms  as  reliable  species. 

The  column  in  this  group  is  short.  The  stigma  is  peltate 
and  near  the  base,  and  the  anther  varies  inversely  as  the 
development  of  the  column-wing  from  small,  and  placed  close 
above  the  stigma  at  the  back  of  the  rostellum  to  large  and 
protruding  and  freely  removed  above  the  stigma.  The 
column  is  surrouuded  at  the  sides  and  base  by  a  com 
paratively  broad  wing  that  is  continued  at  the  back,  and 
more  or  less  above  the  anther  into  variously  formed  lobes  or 
processes.  In  T,  venosa  the  wing  is  not  continued  behind  the 
anther,  but  ends  in  two  narrow  lobes  bent  forwards  and 


PLATE  I. 

Coprosma  mooreij  F,  v,  M, 

1.  Natural  siza 

2.  Flower,  etc. 

3.  Leaf. 

4.  Flower,  young. 

5.  tt  II        corolla  and  a  portion  of  calyx 
removed  to  show  insertion  of  stamens. 

6.  Stamens. 

7.  Pollen. 

8.  Fruit  in  section,  pyrenes  in  situ, 

9.  Pyrenes  removed  to  show  partial  dissepiment 
10.  Pyrenes. 

IL  It        section. 


PLATE  IL 

Actinotus  sufocata. 

1.  Natural  size. 

2.  UmbeL 

3.  Leaf. 

4.  Flower. 

5.  Fruit. 

Viola  sieberianaj  Sjrreng, 

1.  Natural  size. 

2.  Stipules. 

3.  Flower. 

4.  Corolla  and  part  of  calyx  removed. 

6.  Stamen,  upper. 

6.  II       lower. 

7.  II  II    side  view. 
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spirallj  twisted  (figs.  28  and  24).  Id  T.  cyanea  these  lobes 
are  reduced  in  length,  are  straight  and  irregular  in  outliDe, 
and  have  nsuallj  a  papillose  development  low  down  on  their 
anterior  margin.  The  wing  is  contiuued  behind  the  anther 
•as  a  papillose  projection  (figs.  21  and  22).  In  the  typical 
€onns  of  T.  carnea  the  side  lobes  are  reduced  to  papillose 
ovate  processes,  and  the  posterior  portion  of  the  wing  is 
further  developed  into  a  thick  papillose  wall  behind  the 
anther  (Fig.  20).  lu  the  intermediate  forms  connecting  this 
with  T.  ixioides,  the  side  lobes  develop  copious  penicillate 
adornment,  and  the  posterior  lobe  correspondingly  approaches 
the  form  found  in  that  species  (figs.  17,  18,  and  19).  In  the 
typical  form  of  T.  izioides  the  side  lobes  are  linear,  projected 
forwards  in  froct  of  the  anther,  and  terminate  in  a  copious 
penicillate  brush ;  the  posterior  lobe  is  divided  into  three 
portions,  a  small  erect  sub-quadrate  process  on  each  side,  and 
a  very  short  roughly  papillose  centre  (figs.  1,  2,  and  3).  Every 
intermediate  stage  between  this  and  the  form  termed  T. 
arutaia  may  be  freely  met  with  (figs.  4  to  7).  In  T. 
ariatata  the  three  portions  of  the  posterior  lobe  have  further 
developed  and  coalesced,  but  is  usually  deeply  notched  or 
-split  in  the  central  line.  The  extent  of  development  is  most 
Tariable,  but  the  margin  is  thin,  and  often  papillose,  and  the 
substiince  not  thickened  (figs.  8  to  12).  In  T.  lonqifolia 
the  posterior  lobe  has  developed  into  a  thick  fleshy  hood,  with 
a  plain  or  notched  thick  margin.  This  form  passes  gradually 
from  an  advanced  form  of  T.  aristata  (figs.  13  to  16). 

The  examination  of  these  forms  would  lead  us  to  conclude 
that  T.  ixioidesy  T.  aristata,  and  T.  longifolia  are  but  charac- 
teristic states  of  a  most  variable  species.  T.  carnea  is  a 
fairly  marked  species,  but  the  links  connecting  it  with  T. 
ixiotdea  still  exist.  T.  eyanea  is  near  to,  but  distinct  from, 
T,  ixi&ides ;  and  T.  venosa,  is  a  fairly  well  marked  species^ 
certainly  further  removed  from  T.  eyanea  than  that  jpecies  is 
from  T,  ixioides. 

The  following  is  a  description  of  sundry  details  of  the 
plants  whose  columns  are  shown  in  the  Plate  III. 

The  sketches  are  2^  to  3  times  natural  size. 

Fig.  1. — 18  inches  high,  robust.    Leaf  thick,  broad,  ribbed, 

9  inches  long.  Raceme  of  7  flowers.  Pecianth 
7  lines  long,  blue  and  pink,  spotted  with  dark 
blue. 

Fig.  2. — 10  inches  high,  slender.    Leaf  thick,  slender,  5  inches 

long.  Babceme  of  3  flowers.  Perianth  7  lines 
long,  blue  and  pink,  without  spots  or  stripes. 

Fig.  3. — 7  inches   high,    slender.       Leaf   thick,   slender,   4 

inches  long.  Eaceme  of  2  flowers.  Pt?rianth 
4  to  5  lines  long,  pink,  spotted  with  blue. 
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Pig.  4 — 14  inches  high,  fairly  robust.     Leaf  thick,  broad* 

ribbed,  7  inches  long.  Baoeme  of  2  flowers. 
Perianth  9  lines  long,  blue  and  pink,  spotted 
with  dark  blue. 

Pig  5. — 9  inches  high,  slender.    Leaf  5  inches  thick,  slender. 

Raceme  of  2  flowers.  Perianth  4  lines  long, 
pale  blue  and  pink,  slightlj  yeined  iwith  darker 
blue. 

Fig.  6. — 13  inches  high,  rather  robust.    Leaf  6  inches  long, 

rather  uiick,  broad.  Baceme  of  3  flowers. 
Perianth  5  lines  long,  blue,  slightlj  veined. 

Fig,  7.-9  inches  high,  slender.     Leaf  4|  inches  long,  thick, 

slender.  Baceme  of  2  flowers.  Perianth  4  lines 
long,  blue,  without  spots  or  veins.  Column 
hood  split. 

Fig.  8. — Similar  to   7,  but  rather  more  robust.     Perianth 

spotted.    Column  hood  deeply  emarginate. 

Fig.  9. — 18  inches  high,  robust.    Leaf  8  inches  long,  thick, 

not  broad,  but  ribbed.  Baceme  of  7  flowers. 
Perianth  9  lines  long,  pale  blue.  Colunm  hood 
truncate,  papillose  at  end. 

Fig.  10. — 24  inches  high,  robust.    Leaf  10  inches  long,  thick, 

broad,  ribbed.  Baceme  of  18  flowers.  Perianth 
10  lines  long,  pale  blue.  Column  hood  truncate, 
papillose. 

Fig.  11. — 10  inches  high,  slender.    Leaf  5  inches  long,  rather 

broad,  thick.  Baceme  of  4  flowers.  Perianth 
5  lines  long,  pale  blue  and  pink.  Column 
hood  slightly  thickened  with  a  plain  emarginate 
apex. 

Fig.  12. — 6  inches  high,  very  slender.    Leaf  8  inches  long, 

vefy -slender.     Flower  solitary.     Perianth  8  to 
4  lines  long,  pale  blue  and  pink.     Column  hood 
\  thick,  ^arginate. 

Fig*  18. — 8  inchistf  high,  rather  robust.    Leaf  broad,  thick, 

ribbed,  4  inches  long.  Baceme  of  8  flowers. 
Perianth  pale  blue,  6  lines  long.  Column  hood 
thick,  emarginate. 

Fig.  14. — 18  inches  high.    Baceme  of  7  flowers.    Perianth 

8  lines  long,  otherwise  similar  to  18, 

Fig.  15. — Flower  solitary.    Column  hood  truncate,  but  not 

enmrginate,  otherwise  similar  to  13. 
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Fig.  16. — 7  inches  high,  slender.    Leaf  3  inches  long,  thick, 

slender.  Baceme  of  2  flowers.  Perianth  Teiy 
pale  blue,  8  lines  long.  Column  hood  large, 
fleshy,  thick. 

Fig.  17. — 16  inches  high,  rather  robust,  flexed  at  bracts. 

Leaf  8  inches  long,  thick,  rather  broad,  ribbed. 
Baceme  of  8  flowers.  Perianth  7  lines  long, 
pink,  spotted  with  blue. 

Fig.  18. — 11   inches  high,  rather  robust,  flexed   at  bracts. 

Leaf  thick,  rather  broad,  ribbed,  6  inches  long. 
Baceme  of  4  flowers.  Perianth  6  lines  long, 
pink.  Column  wing  shortly  papillose,  penicillate 
on  sides  of  posterior  lobe  as  well  as  on  lateral 
lobes. 

Fig.  19. — 9  inches  high,  slender,  slightly  flexed  at  bracts. 

Leaf  slender,  4  inches  long,  thick.  Baceme  of 
2  flowers.  Perianth  7  lines  long,  pink.  Column 
wing  but  slightly  differing  from  undisputed 
forms  of  T.  ixioides. 

Fig.  20. — 8  inches  high,   slender,  flexed   at   bracts.      Leaf 

thick,  slender,  4  inches  long.  Flower  solitary. 
Perianth  5  lines  long,  pink.  Column  wing  with 
ovate  papillose,  lateral  lobes,  and  truncate 
papillose,  posterior  lobe.  Anther  slightly  pro- 
truding. 

Fig.  21. — 12  inches  high,  slender,  robust.      Leaf  5  inches 

long,  thick,  broad,  ribbed.  Baceme  of  3  flowers. 
Perianth  5  to  6  lines  long,  blue,  veined  with 
darker  blue.  Column  with  a  truncate-papillose 
posterior  lobe  and  2  subulate-lanceolate,  irre- 
gular, lateral  lobes.  Anther  raised  some  dis- 
tance above  the  stigma,  and  protruding  between 
the  lateral  lobes. 

Fig.  22r — Similar  in  habit  to  21,  slightly  differing  in  struc- 
ture of  column  wing. 

Fig.  23.-^18  inches  high,  slender.     Leaf  thick,  rather  broad, 

ribbed.  Baceme  of  4  flowers.  Perianth  7  lines 
long,  blue,  veined  with  darker  blue.  Lateral 
lobes  of  column  wing  lanceolate,  convolute; 
posterior  lobe  obsolete  or  absent 

Fig  24. — ^Posterior  view  of  same. 
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REMARKS  UPON  THE  DISPOSAL  OF  THE  SBWAOB  OF 

HOBART. 

Bt  A.  Mault,  CoirauLTiNO  Enoinekb  to  thb  Mktbopoutan  Draikaob 

BOA&D. 

Mead  at  Special  Meeting^  May, 

A  great  deal  of  the  diicaMion  that  has  taken  place  npoa  the  tnbjeot  of 
the  suggested  methods  of  disposing  of  the  sewage  of  the  Metropolitan 
Drainage  Area  has  been  based  npon  ignorance  of  what  has  been  pro- 
posed, and  of  the  conditions  under  which  the  proposals  have  betn  made. 

I  have  suggested  three  methods  for  the  disposal  of  the  sewage :— Firsts 
its  purification  by  filtration  through  land  at  an  irrigation  farm  ;  second, 
its  purifioation  by  precipitation ;  and  third,  its  discharge,  after  being 
screened,  into  the  tideway  of  the  Derwant.  The  irrigation  system 
would  cost  about  £125,000  fcr  works,  and  would  entail  a  yearly  charge 
of  afcout  £12,000,  which  would  necessitate  a  yearly  rate  of  lOd.  in  the 
£1.  The  precipitation  scheme  would  cost  about  £86.000,  with  a  yearly 
charge  of  £10,500,  snd  a  rate  of  S^d.  in  the  £1.  The  direct  discharge 
would  cost  £70,500,  with  a  yearly  charge  of  £7,600,  or  a  rate  of  6d.  m 
the  £1.  Up  to  a  certain  point  there  are  works  needed  in  common  by  all 
the  syetems— the  lewers  must  be  built  for  collecting  the  sewage,  and 
there  must  be  some  outfall  work,  and  some  pumping  power  provided. 
When  this  common  work  is  done,  the  direct  discbarge  may  be  carried 
ont  without  any  additional  work.  But  if  the  precipitation  scheme  be 
adopted,  it  would  be  necei sary  to  add  to  the  work  already  done  some 
large  tanks,  and  aome  more  pumping  power.  Or  if  the  irrigation  scheme 
be  adopted,  it  would  be  necessary  to  add  yet  more  pumping  power, 
and  to  provide  and  prepare  land,  and  to  lay  down  pumping  mains. 
Consequently  no  money  would  be  wasted  by  completing  the  direct 
dttcharge  system  first ;  that  is  to  say,  either  of  the  otner  systems  could 
then  be  adopted  by  expending  the  difference  between  £70,500  and 
£86,000  in  the  one  case,  and  between  £70,500  and  £125,000  in  the  other. 
I  have,  therefore,  suggested  that  this  direct  disohdrge  be  tried  first,  at 
either  of  the  others  could  be  adopted  without  loss  should  it  be  found 
necessary.  The  following  remarks  are,  therefore,  to  be  taken— not  as 
maintaining  that  direct  discharge  is  in  the  abstract  the  beat  way  to 
dispose  of  the  serfage— but  as  showing  that  here  the  experiment  of  such 
discharge  may  be  eafely  made  ;  and  that  it  would  be  unwise  to  proceed 
to  further  expenditure  upon  works  until  that  experiment  has  been 
made,  and  seen  to  be  unsuccessful. 

With  respect  to  what  it  is  proposed  to  do,  if  the  snggetted  plan  for 
discharging  the  sewsge  without  treatment  into  the  estaary  of  the 
Derwent  be  adopted,  the  following  are  the  facta:— There  would  be 
discharged  into  the  tideway  off  Macquarie  Point  a  quantity  of  sewage, 
estimated  to  amount  in  dry  weather  to  890,000gali.  a  day,  abont  4,000 
tons.  This  means,  if  the  sewage  be  similar  in  character  to  that  of 
water-closet  towns  in  England,  that  there  will  be  there  a  daily  discharge 
of  less  than  three  tons  (6,4181b  )  of  solid  matters  in  solution,  and  of 
less  than  two  tons  (.3,9731b.)  of  solid  matters  in  suspension.  Of  the 
solid  matters  the  noxions  element  may  be  said  to  be  represented  by 
6921b.  of  nitrogen  in  solution,  and  1,8231b.  of  organic  matter  in  susj^n- 
sion.  I  have  taken  the  Macqoarie  Point  outfall  as  by  far  the  principal 
one.  Six  times  ss  much  sewage  will  be  discharged  there  as  at  Battery 
Point,  and  eight  times  as  much  as  at  the  New  Town  outfall. 

With  respect  to  the  conditions  under  which  the  discharge  will  be 
made ;  in  the  Qrst  place,  as  to  the  matter  discharged,  it  will  be  seen 
that  the  greater  part  of  it  is  in  solution ;  as  to  the  rest  of  ic,  it  will  bo 
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wsreened  lo  that  all  floating  matter  with  a  greater  dimension  than  half 
«n  Inch  will  be  kept  back  and  not  discharged  into  th<^  Derwent  at  alL 
In  the  second  place,  as  to  the  recipient  of  this  discharge,  it  is  dilated 
■ea  water,  the  volume  of  which,  in  what  may  be  considered  the  imme- 
diate basin  of  discharge,  is  about  60,000,000  tons ;  one  fifteenth  part  of 
which,  say  four  million  tons,  is,  on  an  average,  displaced  and  replaced 
«Tery  tide;  and  the  dilution  of  which  is  caused  by  a  mean  daily  inflow 
of  about  16  million  tons  of  land  water.  In  the  third  p1<tce,  as  to  the 
point  of  discharge,  it  is  into  the  tideway— that  is  into  a  place  where  it 
will  be  directly  affiected  and  acted  upon  b^  the  displacement  and  replace- 
ment caused  by  every  tide,  and  by  the  loflow  of  land  water,  the  joint 
forces  of  which  will  secure  the  commixture  of  the  matter  discharged 
with  the  recipient  water,  and  also  its  downward  flow  towards  the  sea. 

In  connection  with  the  second  and  third  of  the  above-mentioned  con- 
ditions, it  should  be  mentioned  that  tidal  action,  though  varying 
throughout  a  lunation,  may  be  taken  to  be  regular  with  regard  to  the 
lunations  throughout  a  year.  On  the  other  hand,  the  inflow  of  land 
water  vanes  greatly  from  the  mean  quaotity  stated.  In  April,  1884, 
In  connection  with  work  at  Meadow  Banks,  the  Hon.  N.  J.  Brown  told 
mo  tiiat  the  Derwent  was  lower  than  either  he  or  his  minaRer  had  ever 
noticed  it.  1  estimated  that  there  was  then  passing  1,925,000  tons  of 
water  a  day,  say  one-eighth  of  the  mean  daily  flow.  As  this  quantity 
is  deduced  from  gaugings  above  the  months  of  the  Russell  Falls,  Styx, 
Plenty,  Lachlan,  Sorell,  and  Jordan  Rivers,  and  numerous  smaller 
fltreams,  I  think  it  safe  to  say  that  the  minimum  flow  of  Und  water  past 
Hobart  is  not  less  than  2,000,000  tons  a  day.  On  the  25trd  September 
in  that  year  there  was  the  greatest  flood  I  ever  saw  in  the  Derwent,  and 
in  a  paper  I  read  before  the  Royal  Society  in  that  year,  I  find  that  I 
estimated  from  such  calculations  as  were  possible  in  the  case,  that 
216,000,000  tons  of  water  passed  New  Norfolk  that  day.  As  higher 
floods  have  been  known,  probably  more  than  twelve  times  the  mean 
daily  quantity  of  land  water  sometimes  passes  Hobart  in  24  hours. 
9ut  whatever  may  be  the  fluctuations  in  the  daily  flow,  it  it  certain  that 
tbia  daily  flow  must  be  of  immense  volume,  as  it  represents  the 
drainage  of  about  1,400.000  aore^  of  "wet"  area  with  a  mean  rainfall  of 
more  than  55in.,  and  of  more  than  a  million  acres  of  **  dry"  area  with 
«  mean  rainfall  of  more  than  20in.  Tlie  consequent  dilution  of  tidal 
water  is  olesrly  shown  in  the  analysis  given  further  on. 

Tiding  into  consideration  the  facts  above  given  in  connection  with 
the  conditioas  stated,  the  following  deductions  are  evident  :~1.  Tha%^ 
the  noxions  matter  to  be  discharged  is  infioitesimally  small  in  quantity 
wli^n  eompared  with  the  volume  of  water  into  which  it  falls.  Taking 
the  volume  of  the  basin  immediately  in  front  of  Hobart,  the  daily  pro« 
portion  would  be  leas  than  one  pirt  in  28  million  Pf^rts.  Suj^posing  tha 
water  of  this  basin  to  be  drinking  water,  the  addition  of  this  quantity 
€f  polluting  matter  would  take  several  months  to  reduce  it,  even  if  it 
were  not  beins  renewedt  below  the  standard  of  purity  for  potable  water 
M  fixed  by  the  Rivers  Pollution  Commisaioners  in  England;  oonse^ 
^neatly,  aa  it  is  not  drinking  water,  its  addition  cannot  appreciably 
affeot  the  Derwent. 

2.  That  as  none  of  the  matter  to  be  dissharged  will  be  floating  matter 
ti  the  oharaoter  desoribed  aa  being  cast  ashore  by  winds  or  onrrenta  at 
Bandy  Bsy,  the  fact  that  auch  matter  is  there  east  ashore  haa  nothinf^ 
to  do  wHh  the  question  of  what  will  beoome  of  the  thin  liquid  aewag* 
that  will  be  disoharged  at*  Macquarie  Point.  If  thia  does  not  affeot  tb« 
water  of  the  basin  into  which  It  ia  to  be  Immediately  disoharged,  it 
certainly  cannot  affeot  the  water  of  Sandy  Bay  still  further  o£L 

These  are  not  merelv  theoretical  deductiona,  but  practical  ones,  of 

Shich  the  truth  is  capable  of  proof,  and  is  being  proved  every  dav  at 
!obart.    The  Hobart  Rivulet  is,  as  everybody  knows,  in  fact,  ana  by 


m 


190 


UPOX  THX  DISPOSAL  OP  THS  SEWAQK  Of  HOBASIV 


■tetnta  liw,  the  commoD  acwer  of  the  city;  Mid  It  muit  be  borne  im 
mind,  in  aumidecinf;  the  followieg  ticti,  that  it  dieoherRea  Itaell  Into 
SalliTsn'*  Cove  SOOjrdi.  furthir  inlind  than  the  potot  of  duohArffe  into 
the  tideway  ol  the  propowd  new  imId  leaer.  Oo  the  morniDai  of  th« 
4th,  5th,  and  eth  of  Januiiry,  dnriog  dry  weather,  I  i(ansed  too  w&tec 
pauiug  nader  Cftmphell -street  bridge,  aod  the  meui  of  the  KKOgiug* 
gave  »  daily  flow  of  !^240,0e0  gatloas,  or  10,000  tool.  Aa  thaae  gaagingi 
were  taken  above  the  1dSo«  of  the  Fark-atraat  rivnlet,  they  may  ba 
■afely  takeo  u  ahowiDB  a  mcui  dry  weather  Bow  cot  exceedtng  th« 
reality.  Samplea  of  the  water  were  carefally  taken  at  the  wme  time. 
Iheae  aainplea  certainly  did  not  err  Id  a^ftravatiDii  the  impurity  of  the 
water,  aa,  on  the  cnalrary,  large  floating  tmpnritiei,  anch  aa  a  dead 
rat  aod  filth  that  ii  better  left  nameleu,  coold  not  be  taken  into  tha 
■ample  bottlaa.  If  they  could  have  been,  the  aamplea  would  aeanrodly 
have  ahoicn  a  larger  qaantity  of  "  orgaoic  matter  in  *iup«naion."  For 
the  purpoae  of  aecvrtainiDg  (he  effect  cf  the  diaiharge  of  the  Rivnlet 
into  the  Cove,  aamplel  of  the  Cov«  water  were  taken  at  13  yarda  f  i  em 
the  mouth  of  the  Rivulet,  100  yarda  from  ita  mouth,  and  it  a  point  150 
yarda  fiom  the  end  of  Elizabeth- street  pier,  and  450  yarda  from  the 
month  of  the  Rivulet.  A  aample  waa  alio  taken  in  mid-itream  of  tha 
Derweni,  being  half-way  between  Maiqnarie  and  Kangaroo  Pointa. 
The  following  Bgurea,  all  reduaed  to  grains  in  the  gallon  of  water,  are 
the  reaulla  of  the  Government  Analysl'a  examination  of  theas  aamplea. 
I  am  greatly  indebted  to  him  for  aH  the  trouble  he  took  in  the  matter, 
Forpurpoaei  of  compariion  there  are  added  the  means  of  a  large  nnmber 
of  analyaea  of  aamplea  of  aewage  collected  for  the  Royal  Commiaaion 
on  Rivera'  PoHnlion  fiom  more  than  thirty  towna  anpplied  with  water 
doaeta;  and  of  ordinary  aea-waler— the  particular  (ompls  analyaed — 
taken  in  the  Engliah  Cnannel,  but,  as  Ls  well  known,  the  compoaitioa 
of  lea-watar  variea  but  little  all  over  the  world  : — 


Iheae  Sgorea,  taken  in  connection  with  the  relative  Tolumei  of  the 


Micquarie  Point  loto  the  tideway  : — 
Of  nitrogen  in  all  tonnain  solution     .. 

Of  clilorlne  in  ctalorldeB 

Of  all  matten  In  solution 

OtorsantcmatlerinaaepentiOD.. 
<H  mlnerolmatterla  BuaiwnaloD . . 
Of  all  mild  matteis  In  aolatlon  and  si 


> 


6,01Slb.       MTlb, 

19,9Ulb.    8,4mb. 

i,smb.  ufsatt. 

SjBStlb.    3,UMb. 

is,isiib.  ie,3giii>. 

It  will  be  noticed  that  the  only  matter  that  ii  greater  in  quantity  at 
the  Haoquarle  Point  ontlet  than  at  the  Bohart  EivoIeC  la  the  nitrogen  in 
(olntion.      If  the  diacharge  were  into  a  tmall  basin  of  drinking  water. 
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thii  matter  wovld  be  of  importanoe ;  bnt  m  it  !■  into  a  large  basin  of 
■alt  water,  it  ia  of  none,  for  it  is  io  aolation,  and  cannot  pollute  the 
■borea  of  Sandy  Bay,  nor  any  other  shore.  But  all  other  matters  are 
In  excess  at  the  Rivulet — the  total  quantity  of  solid  matter  disoharffed 
there  being  two  and  a-half  times  as  much  as  that  proposed  to  be  dis- 
charged  at  the  Point.  And  it  mnst  always  be  borne  in  mind  that  the 
larger  quantitv  is  discharged  into  comparatiTely  stagnant  land-looked 
water,  while  the  much  smaller  quantity  is  pro]^ed  to  be  discharged 
into  running  water,  that  is,  the  larger  quantity  u  discharged  where  ita 
polluting  effect  is  certain  to  be  the  most  marked  and  constant,  and  the 
■mailer  quantity  where  its  polluting  effect  is  equally  certain  to  be  the 
lessc,  as  the  purifying  effect  of  the  recipient  water  will  be  the  greatest. 
The  purifying  effect  of  water  is  due  to  the  action  of  the  oxygen  it  con- 
tains. Mr.  William  Odling,  the  celebrated  chemist,  in  his  evidence 
given  last  November  before  the  Royal  Commission  on  the  water  supply 
of  London,  said — "  Four  tons  weight  of  oxygen  is  contained  in  every 
hundred  million  gallons  of  water  (1  ton  in  112,000  tens)  ;  oxygen  had 
power  to  destroy  4-5th8  of  its  weight  of  organic  matter.  This  oxydisa- 
tion  is  not  a  mere  theory,  but  is  based  on  solid  fact.'*  Of  course,  in 
order  that  this  oxydisittion  may  be  effected  it  is  necessary  that  the 
organic  matter  should  be  expoaed  to  the  action  of  the  oxygen  in  the 
water-- should,  in  fact,  be  brought  into  contact  with  it.  This  can  only 
be  secured  by  continual  movement  of  the  water,  hence  the  weU-known 
purifying  effecta  of  running  streams. 

Bearing  all  this  in  mind,  it  will  be  useful  to  note  what  is  the  effect 
of  the  daily  discharge  of  the  26,0001b.  of  solVl  matter  from  the  Hobart 
Rivnlet  into  Sullivan's  Cove.  This  effect  can  be  noted  in  the  analysis 
above  given  only  in  the  conatituents  that  are  absent  from  sea-water» 
that  is,  the  nitrogen  in  solution  and  the  matters  in  suspension,  as  the 
immense  quantity  of  salt  and  other  solids  in  solution  in  sea  water  alto- 
gether mask  the  effect  of  the  oomparatively  feeble  additional  quanti^ 
brought  in  by  the  Rivulet.  It  will  oe  seen  that  to  all  practical  intent 
the  water  of  (he  Cove  is  as  little  polluted  at  100yds.  from  the  mouth  of 
the  Rivulet  as  it  is  in  mid-stream,  where  the  Rivulet  cannot  affect  it. 
It  ia  true  that  there  are  4- 100th  parts  of  a  grain  more  nitrogen  to  the 
gallon  of  water,  but  there  20-lOOtb  parts  of  a  grain  leaa  organic  matter 
in  raspenaion.  At  450yd8.  from  the  mouth  of  the  Rivulec  all  trace  of 
the  effect  of  its  discharge  may  be  said  to  be  lost,  as  the  slight  differenoo 
in  the  qaantities  of  their  constituents,  when  the  water  of  the  Cove 
there  and  that  of  mid-stream  are  compared,  ia  attriba table  rather  to  the 
Kelly  steps  and  Timber  Wharf  sewers  than  to  the  Hobart  Rivnlet. 

The  qaestion  to  be  answered  is  thus  shown  to  be : — "  If  the  discharge 
of  26,000ib.  a  day  of  solid  matter  into  the  coinparatively  still  water  of 
Sullivan's  Cove  has  virtually  no  appreciable  effect  upon  it,  what  will  be 
the  effect  upon  it  of  the  discharge  of  10,4001b  a  day  into  the  tideway, 
600  yarda  further  away  ?"  And  we  are  aaked  to  answer  it,  though  we 
have  proved  the  contrary,  '*that  the  effect  will  be  disastrous."  Can  the 
force  of  unreason  go  further  ?  Perhaps  it  can ;  and  in  the  nature  of  the 
proofs  that  are  given  of  what  will  be  the  eonsequence  of  discharging 
■ewase  at  Macquarie  Point  To  cay  nothing  of  ^^ydnev  sewaflre  being 
traced  across  1,000  miles  of  Pacific  rollers  to  the  coast  of  New  Zealand, 
It  is  said  that  the  fact  that  the  flobart  Rivulet,  when  in  flood  on  the 
18th  of  January  thia  year,  discoloured  the  waters  of  the  Cove,  showed 
what  the  effect  would  be  of  the  proposed  discharge  of  sewage  at 
II aoquarie  Point.  Now  I  gauged  the  water  of  the  rivulet  on  that  day, 
and  found  that  very  nearly  1,600,000  tona  of  water  were  flowing  under 
Campbell-atreet  bridge  in  the  day— about  160  times  the  dry  weather 
flow,  and  400  times  the  estimated  discharge  from  Macouarie  Point. 
At  the  lowest  estimate  I  could  make  without  analysis,  this  water  con- 
tained three  times  ita  usual  quantity  of  earthy  matter  ;  that  is,  about 
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li  700,0001b,  of  minerftl  matter  ia  «a8peiuio&  were  tent  into  the  Cor% 
iaetead  of  the  nsQal  6,0001b.  of  8oUd,  and  aa  compared  with  the 
4,0001b.  a  day  of  the  Macqaarie  Point  diBoharge.  Yet  we  are  gravely 
told  that  the  discharge  of  these  4,0001b.  a  dty  into  the  tideway  oataide 
the  Goto  would  have  the  same  effc^ct  as  the  discharge  of  l,700,0001bw 
into  the  still  water  within  it. 

One  other  point  ic  elucidated  by  the  analyses.  The  qnantity  of  salfe 
in  the  mid-stream  sample  o!  the  water  as  compared  with  that  in  ••&• 
water,  shows  that  the  Dertrtnt  water  was  at  the  time  and  place  ordinary 
■ea-wa^er  diluted  with  21  per  cent,  of  river  water — a  fact  that  agrees 
with  the  estimates  of  the  great  daily  downward  flow  of  the  Ireah 
water. 


DISCUSSION. 


Mr.  Rule  said  Mr.  Mault  had  given  nothiog  to  show  that  the  smaller 
quantity  of  nitrogen  found  at  a  distance  from  the  rivulet  was  due 
altogether  to  the  greater  mass  of  water  ;  it  might  be  due  to  evaporation. 
He  emphasised  Major-General  Tottenham's  argument  that  the  decreaae 
of  organic  matter  might  be  due  to  sediment,  and  agreed  with  him  as  to 
the  tidal  courses. 

Dr.  fiRioHT  said  that  what  was  thrown  ashore  at  Sandy  Bay  and 
other  points  might  come  from  shipe  in  harbour.  People  qaite  over- 
looked the  fact  that  this  drainage  scheme  was  to  improve  the  conditioB 
of  the  city  from  a  health  point  of  view.  As  a  matter  of  fact,  the 
health  of  the  city  was  getting  worse  in  preventihle  diseases.  From  90 
years'  experieoce  on  the  hospital  medical  staff,  he  could  testify  that 
the  actual  result  of  the  atrocious  pan  system,  misnamed  the  sanitary 
system  of  Uobart,  was  to  iocrease  the  number  of  tvphoid  caaea. 
G^phoid  coald  be  oontractei  by  smelling  as  well  aa  arinking.  He 
•greed  with  every  word  of  Mr.  Mault's  paper. 

Mr.  R.  S.  MiLLES,  City  Surveyor,  thought  the  discharge  into  the 
tide-way  would  not  affect  the  health  of  the  city.  The  chief  cause  of 
the  pretent  trouble  along  the  shore  came  from  the  lighter  matter  always 
found  in  streets  of  cities,  and  brought  down  by  flood  waters.  A 
separate  system  entirely  would  be  impracticable  at  present,  because* 
to  his  miod,  there  would  be  always  a  certain  amount  of  expense  entailed 
by  repairs  and  maintenance  of  the  present  system  of  drainage  ;  in  addi- 
tion to  a  cost  of  from  £10  to  £15  a  bouse  for  connecting  with  the  new 
system. 

Dr.  Cbouch  approved  of  Mr.  Mault's  paper.  The  question  was  one  of 
expense.  If  Mr.  Mault  had  his  choice  of  the  three  schemes  submitted 
to  the  Metropolitan  Drainage  Board,  that  adopted  at  Southampton,  the 
city  more  nearly  approaching  Hobart,  would  cause  no  ill  effects  to  the 
Der#ent. 

Mr.  F.  M.  Young  thought  a  mudbank  might  result  at  the  outflow 
and  be  a  nuisance  to  boats,  but  with  that  single  exception  there  wM 
nothing  to  be  af  raM  of  in  the  proposed  system. 

Alderman  O.  9.  Seabbook  spked  whether  the  scheme  was  to  be  a  deep 
drainage  system  or  otherwise,  and  for  information  as  to  the  outlet  to 
midstream.  It  would  be  manifestly  unfair  to  ask  the  citicans  to  alter 
their  present  drainage  and  to  repeat  the  operation  a  little  later.  Wm 
experience  made  him  afraid  that  noless  the  drainage  were  carried  right 
out  into  mid-stream  it  would  find  its  way  on  shore.  The  suggestton 
for  a  destructor  was  worth  consideration,  and  if  the  slaugfater-honaes 
were  not  removed  he  hoped  one  would  be  obtained  and  aU  refuse 
destroyed.  Aoything  to  remedy  the  present  evils  would  recelTe  hit 
support  either  in  theT}onooil  or  elsewhere. 
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Mr.  Mault,  Id  reply,  aaid  he  proposed  to  bam  the  acreenlDgs,  bat 
that  queBtion  was  very  mach  raialler  than  aappoaed.  The  daily  volume 
of  aoreenioga  of  the  sewage  from  3,000,000  of  people  be  had  atood  by 
and  seen  to  be  small  enoogh  to  place  on  the  table  before  him.  And  he 
hoped  they  would  be  burned  in  a  destractor,  which  he  did  not  think 
would  be  a  costly  affair.  If  anythios  were  malting  the  Corporation 
hold  ita  hand  it  was  the  possibility  of  an  arraogenient  beins  come  to 
for  a  joint  use  of  a  destructor  by  the  Metropolitan  Draiosge  Board  and 
the  Corporation.  Undoubtedly,  whatever  insoluble  matter  was  brought 
down  into  the  river  muss  sink  to  the  bottom  sooner  or  later.  But  he  had 
ahown  that  if  the  volume  of  insoluble  matter  diacharKed  were  three 
times  what  it  would  be  it  would  take  100  years  to  form  a  deposit  lin. 
thick  over  the  bottom  of  Sullivan's  Cove.  It  would  cost  £100,000  to 
take  a  aewer  into  mid-stream.  The  sewage  woald  be  discharged  into 
deep  water,  and  there  would  be  no  danger  of  a  mud  back  forming. 
There  would  be  no  difficulty,  as  anticipated  by  Mr.  Milles,  in  the 
definition  of  public  and  private  sewers.  Nor  did  he  anticipate,  unless 
circumstances  were  very  different  to  what  they  were  in  towns  of  a 
similar  size  in  England,  that  the  cost  of  connection  would  be  anything 
like  £10  a  house,  fle  thanked  the  meeting  for  the  pitient  hearing 
accorded  him. 

Sir  L«AMBSBT  DoBSON,  in  moving  a  vote  cf  thanks  to  Mr.  Maalt,  aaid 
one  little  trtatter  should  not  be  overlooked.  When  the  pan  system  was 
started  no  provision  was  made  for  emptying  the  psiBS.  Before  a  drainafl[e 
system  was  adopted  there  must  be  a  water  aap|ily,  otherwise  the  dim- 
ealty  would  be  repeated.  Therefore  the  public  would  be  in  the  handa 
of  tne  Corporation,  and  could  not  have  proper  draiiuge  till  a  better 
water  snpply  was  provided.  He  quoted  the  opinion  of  a  gentleman 
koldinff  a  high  sanitary  degree  m  England  to  the  effect  that  the  greatest 
danger  to  health  wee  frosi  the  slops  from  houses. 

The  vote  of  thanks  was  anantmoosly  passed  to  Mr.  Mault,  who 
mcknowledged  it. 
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The  weaterii  coa«t  of  Taamania  ponetseB  but  few  indentatioDS  that  can 
lerve  as  reaiooable  harbonn.  Of  these  the  moat  important  one,  com- 
mercially speaking,  is  Macquarie  Harbour,  on  which  is  situated  the  port 
of  Strahan.  The  country  north  of  Strahan  was  subject  to  enormoua 
fluctuations  of  level  during  early  Silurian  days,  and  deep  seas  alternated 
with  wide,  but  shallow,  lagoons,  which  in  time  rose  into  rugged  hills^ 
only  again  to  disappear  beneath  the  waters  and  lose  their  identity  under 
the  mud  and  pebbles  that  filled  up  the  depressions  and  levelled  the  sea 
floor  as  with  a  smoothing  iron.  The  mud  and  silt  brought  down  by  the 
ancient  rivers,  hardened  into  clay,  slate,  and  schist,  the  pebbles  were 
oemented  into  the  ubiquitous  conglomerate ;  the  blanketed  sea  floor, 
unable  to  lose  its  heat  by  radiation,  sank  deeper  and  deeper,  causing  the 
crumpling  and  upheaving  that  led  to  the  last  cycle  of  mountain- building, 
and  the  general  configuration  of  the  country  became  perhaps  something 
as  we  now  see  it,  though  no  doubt  much  lowered  and  scored,  as  well  as 
filled  up,  by  eropion  and  glacial  action.  Let  us  for  a  moment  go  back 
to  a  period  just  before  this  last  upheaval,  and  imagine  a  shoal  pond  or 
series  of  ponds  nearly  filled  with  the  pebbles  brought  into  it  by  the  foam- 
ing rivers  of  that  period,  and  undergoing,'  in  common  with  the  region 
surrounding  it,  a  slow  subsidence,  say  something  like  the  coast  of  Norway 
at  present,  which  I  believe  amounts  to  a  considerable  number  of  inches  in 
a  century.  Owing  to  causes  that  we  have  no  time  to  consider,  the  roar- 
ing monntsin  torrents  were  diverted  or  suppressed,  and  were  replaced 
by  more  sluggish  and  feebler  streams,  that  flowed  through  extensive 
bands  of  a  schist  rock  before  entering  our  chain  of  ponds.  This  belt  of 
schist  contained  then,  as  it  does  still,  specks  of  sulphides  of  iron  and 
oopper — pyrites — scattered  through  it,  and  although  the  amount  of 
these  sulphides  in  a  single  cubic  yard  of  the  rock  was  very  small,  yet 
their  aggregate  in  even  a  single  quarter  of  a  mile  of  the  belt  was 
enormous,  as  can  easily  be  determined  at  the  present  day.  Pyrites, 
ander  these  oonditions,  decomposes  very  rapidly,  and  forms  soluble 
sulphates  of  iron  and  copper,  whilst  a  considerable  proportion  of  any 
silver  that  may  be  present  is  also  dissolved  by  the  waters  of  the  stream. 
Even  gold  will  go  into  solution  to  a  minute  extent,  especially  if  the 
waters  of  the  stream  contain  a  little  chlorine.  This  extremely  dilute 
"  mineral  water  "  enters  our  pond,  or  ponds,  through  many  diffierent 
little  trickling  rills,  and  we  can  easily  imagine  the  flow  to  be  so  slow, 
and  the  evaporation  from  the  exteniive  surface  of  shoal  water  to  be  so 
great,  that  the  solution  is  perceptibly  concentrated  in  its  sluggish  passage 
toward  the  outlet  of  the  cnain  of  lagoons.  The  evaporation  might  even 
equal  the  supply,  in  which  case  we  should  have  a  **  great  salt  lake,"  with 
a  decided  admixture  of  the  metals  referred  to  above.  But  there  are  no 
evidences  to  warrant  an^  such  conclusion,  whilst  there  are  strong  gronnds 
for  believing  that  the  amount  of  salt  in  the  water  was  not  oiUy  very 
small,  but  that  the  lakes  had  an  outlet.  But  a  new  element  must  now  be 
Introduced,  without  which  X  fear  that  the  wealth  now  locked  up  safely 
in  the  Mount  Lyell  mine  would  have  quietly  flowed  out  of  the  pondii 
exactly  as  it  went  into  them,  and  eventually  have  gone  to  augment  the 
metallic  contents  of  the  oceans.  In  most  parts  of  the  werld,  though 
apparently  very  rarely  in  Australia  or   Tasmania,  nearlV  any  local 

Seologist  could  point  out  to  you  a  swamp  or  peat  bog  into  which  streams 
ischarge  that  have  percolated  through  slate  or  schistose  rocks  carrying 
pyrites.  If  yon  watch  carefully  at  the  point  where  the  sluggish,  acrid 
waters  of  the  stream  begin  to  mingle  with  the  black,  peaty  liqnor  of 
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the  hog,  yoQ  will  find  fresh  bright  crystals  or  nodules  of  iron  pyrites. 
Select  a  blade  of  ^rassor  stem  of  a  plant  that  has  a  little  bunch  of  these 
crystals  hangin({  to  it,  and  after  oouottog  them  and  drawing  an  exact 
■ketch  of  them  in  your  notebook,  return  in   a  month  and  investigate 
again.   If  the  conditions  are  faTourable,  you  will  not  only  find  many  new 
crystals,  but  a  great  augmentation  in  size  of  the  original  ones.     This  is 
without  question  the  key  to  the  formation  of  Mount    Lyell  and  i^l 
similar  pyrites  deposits,  and  it  is  almost  universally  accepted  as  such  by 
those  who  have  given  the  subject  attention.    I  myself  feel  no  doubt  in 
the  matter.    Organic,  peaty  acids  have  this  power  of  reducing  soluble 
sulphates  of  certain  metals  to  insoluble  sulphides,   snd  precipitating 
them  in  gitu,      if  it  is  done  very  slowly,  the  metals  will  be  thrown 
down  in  a  more  or  less  crystalline  form.    If  rapidly,  in  an  amorphous 
and  massive  form.     The  subsidence  of  the  land,    and  the  consequent 
filling  up  of  the  ponds  with  sulphides,  continued  through  many  hunareda 
or  thousands  of  centuries.     But  at  last  came  a  time  when  the  elevation 
of  a  ridge,  or  some  change  in  the  configaration  of  the  country,  the 
supply  of  metallic  waters  was  cut  o£f  from  oar  pond-holes,  or,  more 
probably,   lost  in  the  inundation  of  muddy  waters  that  blanketed  all 
this  region  with  a  thick  layer  of  hydro-mioa-sohiBt,  and  the  sulphides 
^appeared  from  view,  to  undergo,  under  its  heavy  covering  of  mud 
rocks,  the  changes  and  metamorphoses  that  time  and^heat  are  sure  to 
bring  about.    Successive  layers  of  pebbles,  of  sand  and  of  other  dtbrU 
buried  our  hydro- mica  belt,  till  at  last  came  the  final  act  in  the  great 
drama,  and  the  stage  was  set  for  the  last  act,  the  period  which  we  now 
see.     This  last  shifting  was,  perhaps,  the  most  striking  and  dramatic  of 
any  of  the  various  scenes  that  I  have  endeavoured  to  portray,  and 
furnishes  us  with  many  interesting  and  obvious  details,  that  if  I  could 
only  dwell  upon  would  tend  greatly  to  prove  the  correctness  of  the 
theory  here  advanced,  as  well  as  to  explain  many  interesting,  and 
apparently  difficult,  details  that  we  now  notice  in  the  deposit.    This 
was  the  last  period  of  mountain  buildinc,  in  which  the  present  great 
elevations  were  reared,  and  the  strata  between  them  were  dislocated 
and  set  on  edge.     Wherever  a  break  happened  to  come  across  one  of  our 
bog-hole  deposits  of  sulphides  we  are  enanled  to  find  and  utilise  them. 
But  the  chances  are  infinitely  against  such  a  piece  of  good  fortune,  and 
no  doubt  dozens  of  such  pyrites  masses  are  buried  unBuspeoted  under 
the  rocks  that  we  daily  walk  over  in  the  vicinity  of  Lyell,  some  of  them 
hundreds  of  thousands  of  feet  from  daylifi^bt,  and  others,  quite  possibly* 
within  a  few  feet  of  our  unsuspicious  boot  soles.     I  can  only  compare  it 
to  a  flat  cake,  containing  a  very  few  plums  scattered  throush  its  interior. 
Liet  us  break  this  cake  across  in  two  or  three  places,  and  set  the  frag- 
ments up  on  edge  in  a  plate.     Out  of  the  dozen  or  more  plums  that  our 
supposititious  cake  may  contain,  we  may,  perhaps,  bring  one  or  two  to 
light,  and  in  the  same  way  nature  and  accident  have  opened  to  us  such 
deposits  as  those  under  consideration.    Mary  other  deposits,  equally 
good  or  better,  may  exist  in  close  proximity  to  the  single  one  or  two 
that  happen  to  be  brought  to  the  surface  by  the  breaking  and  tilting  of 
the  strata,  but  nothing  betrays  their  presence,  and  unless  we  find  them 
by  deep  boring,  or  by  running  prospecting  tunnels  at  a  ventare,  their 
wealth  will  remain  wasted  to  us.    Let  us  assume,  therefoTo,  that  the 
strata  have  been  broken  across  in  auch  a  manner  that  the  line  of  fracture 
oomes  across  one  end  of  onr  bog-hole,  now  filled  with  pyrites,  and 
deeply  covered  by  other  strata  of  rocks.    Let  us  further  assume  that 
the  fractured  strata  are  next  tilted  so  that  the  exposed  end  of  the 
sulphide  body  oomes  to  the  surface,  and  the  whole  maes  of  pyrites, 
instead  of  lying  in  its  original  horizontal  position,  is  now  standing  on 
edge,  so  that  what  was  originally  its  depth  is  now  its  thickness,  and 
what  was  once  its  lateral  extent  is  now  its  depth.    This  is  the  present 
condition  of  the  Mount  Lyell  mine,  and,  bearing  this  in  mind,  it  is 
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potaible  to  form  some  slight  opinion  as  to  its  probable  extent  in  depth* 
Take  any  ordinary  lagoon,  or  shallow  swamp- bole,  and  we  may  say  in  a 
general  way  th«t  its  length  or  breadth  is  many  times  its  depth.  An 
ordinary  shoal  pond  of  this  kind  might  be  perhaps  10ft.  deep,  and 
cerUinly  500ft.  to  S.OOOft.  in  leogth.  And  if  it  were  100ft.  deep  we 
should  expect  its  length  and  breadth  to  be  very  considerable.  But  the 
Mount  Lyell  mioe  had  an  original  depth— present  width — of  over  SOOft., 
80  that  we  may  reasonably  expect  that  it  will  continue  in  depth — former 
horizontal  extent — to  a  distance  far  beyond  our  powera  of  penetration. 
The  experience  of  such  mines  all  over  the  world  bears  out  these  theories 
to  perfection,  and  I  caunot,  at  present,  reoolleot  a  i ingle  large  body  of 
pyrites  that  has  "played  out  in  depth.  The  200ft.  tunnel  in  the 
Mount  Lyell  mine  tbows  thit  at  this  depth  the  deposit  is  thicker  than 
at  the  surface— a  plain  indication  that  we  are  as  yet  working  at  or  near 
to  its  upper  edge,  for  it  is  likely  tu  go  on  increasing  gradually  in  thick- 
ness until  the  centre  of  the  former  swamp-hole  is  reached,  after  which  it 
will  gradually  grow  thinner,  as  the  pond  shoaled  towards  its  farther 
bank.  The  filling  of  an  ordinary  pona  will  usually  give  us  a  more  or 
less  lens-shaped  body,  and  it  is  a  notable  fiict  that  this  is  so  commonly 
the  shape  of  these  deposits  that  they  are  often  called  "pyritio  lenses." 
While  this  great  body  of  sulphides  wss  deeply  entombed  under  hundreds 
of  feet  of  more  recently  formed  facts,  it  is  probable  that  but  few  changes 
occurred  within  dtaelf,  as  air  and  water,  the  two  great  agents  of  decom- 
position, were  practically  absent.  But  as  soon  as  one  edge  of  the  deposit 
was  raieed  to  the  surface,  the  unceasing  action  of  these  powerful  agents 
began,  never  to  entirely  cease  until  every  particle  of  sulphides  in  the 
entire  deposit  have  been  modified  up  to  their  highest  possible  pitch  of 
oxidation  and  hydration.  In  the  case  of  iron  pyrites  this  final  stage  is  a 
hydrated  oxide  of  iron,  or  frequently  a  hematite.  The  copper  of  the 
pyrites,  being  easily  changed  into  a  soluble  sulphate,  is  soon  dissolved 
and  carried  away  by  water.  With  these  facts  m  mind,  let  us  examine 
the  present  upturned  edge  of  the  deposit  at  some  point  where  it  has  not 
been  covered  by  gravel  and  debris  rolling  upon  it  from  the  hill  above 
it,  and  see  how  actual  results  correspond  wiUi  our  theories  as  to  what 
ought  to  take  place.  Here  we  find,  just  as  we  should  expect,  an  immense 
mass  of  oxide  of  iron,  partly  hydrated  and  partly  non-hydrated.  It 
contains  no  copper— copper  as  1  have  explained  being  so  extremely 
soluble  that  it  quickly  disappears  in  a  wet  climate — the  silver  veioS| 
is,  on  the  whole,  increased.  The  latter  phenomenon  may  seem  peculiar 
at  first  Eight,  but  it  is  strictly  as  we  should  expect  from  our  knowledge 
of  the  properties  of  this  metal.  Gold  is  almost  insoluble,  whilst  copper 
is  extremely,  and  iron  slightly,  soluble,  as  sulphates,  and  the  sulphur 
itself  all  disappears  by  oxidation  or  solution.  Hence  from  the  mere 
change  of  the  sulphides  into  an  oxide,  we  have  a  decided  diminution  in 
weight,  and  a  cooseqnent  concentration  of  the  ({old.  But  a  still  more 
potent  agent  assists  the  enrichment  of  this  surface  ore,  or  gossan,  in  gold, 
especially  very  close  to  the  surface.  This  is  the  removal  of  oxide  of 
iron  mechanically  in  minute  particles,  either  as  a  dry  dust,  by  tlie 
wind,  or  more  deeply  by  the  trickling  of  drops  of  water  through  the 
easily  permeable  gossan,  and  the  mechanical  removal  of  particles  of 
oxide  of  iron  as  fine  scum,  to  be  deposited,  perhaps,  a  few  feet  further 
on,  as  a  bed  of  iron-echre  or  iron-sinter,  entirely  free  from  gold.  Plenty 
of  such  material  is  found  near  the  surface  of  this  and  similar  deposits. 
Thus  certain  portions  of  the  gossan  lose  all  their  copper  and  sulphur,  and 
much  of  their  iron,  and  having  lost  2  3rds  to  5-8ths,  or  perhaps  even 
19-20thB  of  these  elements,  become  correspondingly  richer  in  gola.  The 
accuracy  of  this  explanation  is  very  curiously  and  beautifully  attested  by 
the  presence  of  a  substance  that  I  have  not  yet  mentioned,  but  that 
exists  in  the  Mount  Lyell  mine  ore  to  an  extent  so  minute,  to  be  sure, 
that  only  chemical  analysis  assures  us  of  its  presence,  but  that  yet  doei 
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exbt  in  every  pound  oi  salpbides  in  the  entire  deposit.  This  ii  the  well- 
known  mineral  heavy  epar,  or  ralphate  of  baryta,  a  oomroon  enou^li 
gangne-roek  in]|  many  regiona,  and  one  that  is  always  dreaded  from  its 
Btaboorn  and  iofuaible  oharaoter.  In  the  average  ore  of  the  Meant 
Lyell  mioe  there  ia  too  little  heavy  spar  to  have  any  perceptible  effect 
npon  the  metallargical  treatment  of  the  ore.  Thia  mineral  10  abaolntely 
inaolttble  and  undecompoaable  under  any  ordinary  oonditiooe,  and  thus 
during  the  oxidation  and  removal  of  the  anlphnr,  copper,  and  part  of 
the  iron,  the  heavy  apar  remains  behind  together  with  the  gold  and  the 
rest  of  the  iron.  If  you  will  take  the  trouble  to  examine  an  average 
sample  of  the  Mount  Lyell  gossan,  you  will  find  that  instead  of  contain- 
ing, aa  does  the  ore,  about  2  per  cent,  of  heavy  apar,  thia  mineral  hAa 
risen  to  30,  40,  or  even  50  per  cent.,  whilst  the  iron  has  diminished 
accordingly,  and  the  gold  has  increased  from  3dwt.  to  20dwt.,  30dwt., 
40dwt.  or  more.  Surely  no  prettier  harmooy  between  theory  and  fact 
oould  be  asked  for.  There  is  little  more  to  be  said  about  the  rest  of  the 
deposit.  As  already  explained,  it  is  a  great  lens-shaped  mass  of  mixed 
iron  and  copper  pyrites  set  slantingly  on  edge,  with  its  upper  edge 
slightly  decompcsed  on  the  extreme  surfaces.  Its  average  width  may 
be  regarded  as  300ft.,  while  it  has  been  followed  for  about  1,000ft.  in 
length,  and  about  300ft.  in  depth,  at  which  point  it  is  i  radually  widening. 
After  getting  a  few  feet  from  the  wall-rock,  and  fairly  into  the  deposit, 
the  pyrites  is  ao  pure  and  massive,  that  in  four  months'  residence  at 
the  mine  I  never  saw  a  fragment  of  gangue  rock  as  large  as  a  cherry. 
The  average  composition  of  the  unaltered  ore  is  about  as  follows  :— 

Iron  pyrites       ...        ... 

Copper  pyrites 

XAvftvy  ipBr         ...  ...  ...  ...  (.1 

tjUica       ...         •••         ...         ...         ...         ..I 

Total     100 

And  the  average  contents  of  the  ore  in  the  valuable  metals,  throwing  off 
enough  to  cover  ordinary  losses,  is 

Copper        4^  te  5  per  oent. 

Silver  ...        ...        ...        ...        ...    3   to  4oss. 

Gold...        ...        ...        ...        ...        ...    2^  to  3dwt. 

Although  the  ore  is  simply  an  ideal  sulphur  ore  for  the  roanufactare  of 
sulphuric  acid,  not  only  containing  50  per  cent,  of  sulphur,  but  also 
being  an  almost  perfect  burning  ore  mechanically  speaking,  the  company 
will  be  obliged  to  forego  thia  advantage  for  the  present.  For  the  new 
process  for  making  soda  has  so  injured  the  acid  market  that  pyrites  ores 
are  simply  a  drug,  even  if  it  would  pay  to  transport  the  Lyell  ores  to 
the  coast,  and  thence  to  England.  To  make  acid  on  the  apot  can  of 
course  not  even  be  considered,  as  there  is  no  market  for  it  at  home,  and 
the  cost  of  the  very  lowest  freight  to  a  market  would  be  about  twice  and 
one  half  the  value  of  the  beat  acid.  I  need  hardly  aay  that  the  treat- 
ment must  necessarily  be  the  amplified  form  of  the  old  blast-furnace 
method,  i.e.,  roasting  in  stalls  under  cover,  smelting  the  roasted  ore  for 
a  natte  containing  the  copper,  silver  and  gold,  blowing  thia  natte  up  to 
a  96  per  cent,  pig-copper  in  Bessemer  converters,  shipping  the  pig-copper 
to  England,  where  the  gold  and  silver  will  be  separated  by  electrolysis, 
which  consists  in  dissolving  the  pigs  of  copper  in  weak  sulphuric  acid  at 
one  pole  of  the  battery,  whilst  chemically  pure  copper  is  re-deposited 
at  the  other  pole,  and  the  gold  and  silver  fall  to  the  oottom  of  the  tank 
as  mud.  ^To  institute  a  business  commensurate  in  importance  to  the  site 
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of  the  deposit,  and  the  raagiiitade  of  the  emtlre  ■oheme,  1,000  tone  of 
ore  dtily  should  be  treated,  yielding,  aay — 

60  tons  copper,  worth  £44  per  ton £2,200 

d,000oz.  silver,  worth  2s.  6d.  per  oi.  375 

8,000dwt.  gold,  worth  4s.  per  dwt 600 

Making  a  daily  ODtpnt  of       £3,175 

This  paper  Is  not  Id  tended  to  toach  at  all  upon  the  oonimercial  aspect  of 
the  mine,  and  1  only  mention  these  few  facts,  that  hare  already  been 
made  public  in  my  report,  for  the  sitiafaction  of  those  who  cannot  under- 
stand how  such  low  grade  ores  can  be  made  to  pay.    I  cannot  possibly 
go  into  details  of  cost  or  treatment  of  the  ore,  but  to  furnish  a  clue  to 
those  who  may  desire  to  make  their  own  calculations,  I  will  state  that 
the  one  important  item  of  cost  in  the  entire  treatment  is  the  coet  of 
smelting  the  ore.    The  mining  will  be  done  by  open  quarrying  for  20 
years.      The  stall-roasting  of  similar  ore  has  not  cost  me  Is.  per  ton 
any  time  in  the  past  16  years — reduced  to  Tasmanian  waives  and   con- 
ditions.   The  bessemerising  end  remaining  operations  eome  solely  on  the 
matter,  so  that  they  are  redaced  to  a  very  small  sum  for  each  ton  of 
ore,  but  the  smelting  comes  on  the  origins  1  roasted  ore,  and  Is  always 
the  heavy  expense.     A  modem  water  jacket  will  put  through  100  tons 
of  ore  daily,  per  24  hours,  will  require  five  men  per  shift,  and  1  ton  of 
coke  to  each  7  or  8  tons  of  ore.    As  the  company  poetesses  a  water 
power  far  beyond  the  needs  of  all  its  machinery,  very   little  need  be 
added  for  blast.     From  these  rough  statements  it  will  be  seen  that  even 
the  smelting  cost  need  not  be  very  alarming,  when  executed  on  this 
large  scale.    To  return  to  our  proper  subject.    There  is  yet  one  point 
more  that  I  have  to  apeak  of,  and  it  is  in  this  ipoint  that  the  Lvell  mine 
is  unique.    In  all  points — except  Its  unusual  richness  and  width — it  is 
almost  precisely  like  scores  and  hundreds  of  similar  pyrites  deposits  in 
other  parts  of  the  world.    All  have  the  same  decomposed  gossan  on  top, 
except  where  glacial  or  other  causes  have  scored  them  dean.     All  are 
richer  In  gold  above  than  in  pyjrites  belew,  and  all  that  contain  gold 
invariably  run  into  pyrites  in  depth.    All,  or  nearly  all,  have  the  same 
sinter  and  Iron-ochre  amoni^st  the  gossan  in  places  that  makes  inex- 
perienced people  regard  them  as  geysers  or  hot  springs,  when  in  reality 
this  phenomenon  is  simply  a  secondary  metamorphosis  of  the  gosssn.    I 
have  even  been  told  that   some  geologists   have   pronounced    these 
characteristically  aqueous  deposits  as  volcanic,  and  the  heavy  spar  a 
result  of  sublimation.    But  I  am  not  willing  to  believe  this,  for  surely 
every  geologist  knows  that  heavy  spar  is  one  of  the  few  substances  that 
are  sbsoluteTy  non*8ublimable,  and  can  only  be  formed  by  aqueous  soln- 
tions,  whilst  iron  pyrites  is  bi-sulphide ;  that  even  if  there  were  no  air 
present  to  roast  it,  would  at  once  lose  one  atom  of  salphur  on  the  slightest 
approach  of  heat,  and  become  a  niono-sulphid  magnetic>pyrites,  whilst 
the  sublimed  sulphur  would  be  deposited  in  the  crevices  of  the  rocks. 
But  it  is  as  idle  at  the  present  day  to  argue  In  favour  of  the  deposition 
ef  these  deposits  by  the  means  I  have  described,  as  to  waste  time  in 
trying  to  prove  that  the  earth  moves  around  the  sun.     Everybody  who 
is  familiar  with  these  deposits-  -and  they  are  amongst  the  most  common 
in  many  countries — is  agreed  as  to  their  method  of  formation,  aod 
instead  of  their  being  unique,  as  I  have  heard  one  or  two  people  call 
them.  Mount  Lyell  and  Mount  Morgan,  and  similar  deposits  are  the 
commonest  and  best  known  class  of  mines  that  we  have.     The  infinitesi- 
mal extra  percentage  of  gold  that  they  happen  to  contain  givts  them  an 
enormous  commercial  interest,  but,   geologically-speaking,    they   are 
almost  too  common  and  their  mode  of  formation  too  well  understood  to 
be  interesting.     Where  their  wall  rocks  contain  mncli  felspar  there  are 
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■nre  to  retalt  great  bedi  of  kaolin  from  tho  aotton  of  the  deoomposiiig 
■alpbidet  npon  the  Bame.  I  havo  never  seen  or  read  a  deeoripuon  (2 
Meant  Morgan,  bat  after  hearini;  of  the  rich  gold  in  hematite  and  beda 
of  kaolin  I  an  aa  certain  of  the  ezietenoe  of  pyritee  below  as  though  I 
had  seen  it  nnoovered.  Either  of  these  two  pointi  prove  the  exietenoe 
of  ialphides  below.  The  eingle  unique  feature  that  Mount  Lyell  can 
■how  u  the  exiatenoe  of  a  very  extensive  mau  of  very  solid  oxide  of 
iron,  oontaining  about  as  muoh  gold  aa  the  pyrites,  but  free  from  silver 
or  oopper.  As  it  is  evident  that  this  ferruginous  mass  was  derived  in 
■ome  manner  from  the  pyrites  it  becomes  interesting  to  learn  what  oan 
have  become  of  the  larf  e  amounts  of  oopper  and  silver  that  belong  to 
ibis  mass  of  half-a-million  tons  or  more  of  iron.  Recent  explorations  at 
«  depth  of  260ft.  seem  to  have  solved  this  queetlon.  For  at  this  point, 
on  gettmg  under  one  corner  of  the  mass  of  iron-stone  on  the  foot- wail  of 
the  dep9iit,  a  series  of  shoots  of  argentiferous  oopper  pyrites  have  been 
discovered  and  worked,  that  are,  I  think,  unparalleled  for  their  richness 
In  the  history  of  these  low  grade  ores.  The  maaaive  copper  pyrites  is 
sometimes  6it.  or  more  in  width,  and  not  only  carries  some  600oa.  to 
^OOoz.  silver  per  too,  but  is  filled  with  grains,  nodules,  and  masses  of 
pure  sulphide  of  silver — 87  per  cent,  silver — sdmetimes  as  large  as  a 
cocoanut,  and  increasing  the  balk  value  of  the  ore  to  something  like 
2,000oz.  per  ton.  Over  100  tons  of  this  ore  have  already  been  miuM  and 
■hipped,  and  we  have  every  reason  to  believe  that  we  are  only  on  the 
edge  of  the  deposit.  I  mention  this  peculiar  feature  of  the  Mount  Lyell 
mine  more  to  explain  how  it  is  that  a  deposit  consisting  of  such  low 
grade  ore  as  I  have  been  describing  can  ship  such  extraordinarily  rich 
material  as  the  Mount  Lyell  is  known  to  be  now  doing,  than  because  it 
has  any  bearing  on  the  "  genesis  "  of  the  deposit  itself.  As  you  see, 
this  rich  ore  is  quite  a  secondary  affair,  and  has  no  bearing;  on  my 
flubject.  This  completes  all  that  I  have  to  say  in  this  brief  paper. 
I  must  apologise  for  its  fragmentary  and  unaatisfactory  form.  But  I 
have  been  forced  to  write  at  sea,  and  in  the  intervals  of  more  serious 
laboun.  I  can  hardly  imagine  a  more  interesting  subject  for  an  enthu- 
■iastio  student  of  the  natural  sciencee  to  investigate  than  this  very 
Mount  Lyell  mine,  for  there  are  many  minor,  though  extremely 
interesting  and  important,  points  yet  to  be  investigated  tluLt  I  have  not 
even  touched  upon. 
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SOME  ADDITIONS  TO  THE  MOSS  FLORA  OP 

TASMANIA. 
By  W.  a.  Wbymoxtth* 

Tliis  paper  will  deal  (1)  with  Tasmanian  mosses  new  to 
science ;  (2)  with  known  species  now  first  recorded  for  Tas- 
mania ;  and  (8)  with  a  few  already  recorded  for  th's  colony, 
but  either  rare  or  not  previously  described. 

The  determinations  are  by  European  scientists.  One  of 
these,  Dr.  O.  Burchard,  of  Hamburg,  has  reported  65  new 
species,  a  list  of  which  was  received  from  him  by  the  Secre- 
tary of  this  Society  in  January,  1892.  None  of  these  deter- 
minations having,  up  to  date,  been  supported  by  descriptions 
for  publication,  I  have  hitherto  refrained  from  calling  your 
attention  to  them.  Only  a  few  that  have  been  revised  and 
confirmed  by  another  authority  are  included  in  this  paper. 

Professor  V.  F.  Brotherus,  of  Helsingfors,  who  has  for 
some  years  been  engaged  upon  the  mosses  of  Australia,  kad 
more  recently  upon  those  of  Tasmania  also,  has  just  pub- 
lished in  Part  II,  of  "  Some  New  Species  of  Australian  Mosses 
described  by  V.  P.  Brotherus'*  original  descriptions  of  six 
new  species  from  this  colony.  My  versions  of  these  descrip- 
tions are  given  below.  Following  them  are  other  new 
species,  for  which  descriptions  will  be  forthcoming  later  on. 

One  of  our  most  interesting  mosses  is  Pleurophascum 
granduflohuniy  Lindbergi  which  up  to  the  present  has  been 
recorded  only  as  collected  by  Mr.  E.  M.  Johnston,  near  the 
Picton  Biver.  I  can  now  add  that  it  has  been  obtained  by 
Mr.  Wm.  V.  Fitzgerald  in  the  neighbourhood  of  the  Little 
Henty ;  by  Mr.  T.  B.  Moore  on  the  highlands  of  Moimt 
Tyndal ;  and  by  the  Eev.  John  Bufton,  F.L.S.,  at  Port  Davey. 
Mr.  Johnston's  specimens  passed  to  Professor  Lindberg  very 
many  years  ago  through  the  hands  of  Baron  von  Miieller, 
who  also  furnished  Messrs.  Moore  and  Bufton  with  the  name. 

I  would  call  the  attention  of  the  Fellows  present  to  the 
mounted  examples  on  the  table ;  and  would  especially  mention 
that  Mr.  L.  Eodway,  to  whom  I  am  indebted  for  ever  ready 
help  with  microscope  and  pencil,  has  kindly  undertaken  to 
illustrate  some  species  by  drawings  of  their  several  parts. 

MOSSES   NEW  TO  SCIENCE. 

1.  Ulota  Weymouthi,  Burchard,  n.  sp. 

Hah. — On  wood,  Falls  Track,  Mount  Wellington,  W.  A. 
Weymouth,  No.  615. 
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2.  Vlota  eoMeaia,  Yeot.,  n*  sp. 

Monoicous.  In  aniall,  deuBa  cusbions,  deprosaed,  j^llow* 
gxeen.  Stem  creeping ;  brancbes  erect,  1  cm.  bigh.  Leavea. 
oorled  when  irj,  erecto-patent  when  wet>  very  dense,  2'l6  nun, 
long,  from  a  zed^  very  concave,  discoid-ovate  base  quicldy 
oontracted,  Upear^najrow-acuminate,  acute,  margin  scarcely 
recurved  below.  Areolation  above  by  cells  3 — 4  micromill. 
wide,  rectangular,  with  thick,  smooth  walls ;  below,  towards.. 
the  baae,  marginal  cells  transparent^  square ;  in  t))e  middle 
follow  very  narrow,  fuscoid  cells,  with  very  thick  walls  tiDged- 
with  red.  Nerve  thin,  extending  to  the  apex.  Perichaetial 
bracts  larc;er,  3*5  mm.,  from  a  dilated  reddish-brown  base 
long  lineal-lanceolate,  with  a  flat  margin.  Male  gemmalsB 
lateral,  reddish -brown  ;  antheridia  numerous,  34  micromill. 
long,  shortly  stalked,  linear.  Yaginula  bare,  ovate,  with 
abort  ochrea.  Seta  3*5  mm.  long.  Capsule  with  short  neck, 
oval,  1'5  mm.  long.  Operculum  conic,  with  a  short  beak. 
Peristome  of  8  reddish-brown  teeth,  reflexed  when  dry,  30 
micromill.  long,  in  double  pairs,  long  acuminate,  single  thread- 
like legs,  attentuate,  perforate  from  anastomosing  joints, 
densely  and  very  minutely  papillose.  Cilia  8,  threaid-like, 
shorter,  tranaparent.  Btomata  tmeraed,  arranged  in  ipiddle 
of  capsule.  Strin  8,  consisting  of  3 — 4  series  of  wide  celk 
tinged  with  yellow,  running  the  whole  length  of  the  sporangium ; 
the  rest  of  the  epicarpic  cells  quadrangular,  very  small,  with 
walls  by  no  means  incrassate.  Annulus  very  narrow,  per- 
sistent. Calyptra  yellow,  bell- shaped-conic,  brunescent  at 
apex,  densely  pilose,  strigose,  divided  at  the  base.  Spores 
minutely  papillose,  30^  35  micromill.  in  diameter. 

Hah.  Mount  Wellington,  on  trees,  1891,  W.  A.  Weymouth, 
No.  898. 

3.  Vlota  ancepst  Vent.,  n*  ap. 

Monoicous.  In  small,  dense  cushions,  green.  licav^ 
scarcely  curved  when  dry,  erecto-patent,  1*5  mm.  long, 
from  a  yellowish  ovate  and  concave  base  gradually  narrow, 
linear-lanceolate,  acute,  margin  recurved  below ;  nerve  thin, 
vanishing  in  the  apex.  Upper  cells  7  micromill.  wide,  round- 
ovate,  walls  not  very  incrassate,  papillsB  short,  thick,  p.ropii- 
nent ;  lower  cells  longer,  narrower,  quadrangular ;  the  mar- 
ginal series,  however,  shorter,  quadrate ;  all  yellowish  except 
the  lowest,  which  are  reddish.  Perichaetial  bracts  up  to  2*^5 
mm.,  from  a  rather  long  red  base  gradually  linear-acuminate. 
Male  gemmube  lateral,  reddish ;  antheridia  31  micromill. 
long.  Yaginula  with  simple  yellow  hairs,  oval,  ochreate. 
Seta  3'5  mm.  long.  Capsule  with  short  neck,  up  to  2*5  mm. 
long,  ovate-elonpate,  furrowed  for  the  whole  length  when 
dry.  StrisB  8,  furnished  with  a  double  series  of  cells. 
Stomata  emersed,  arranged  in  lower  part  of  sporangium. 
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Annulus  simple,  persistent.  Teeth  8,  closely  reflexed  when 
dry,  in  double  pairs,  24  micromill.  long,  obtuse,  apex 
not  free,  not  lacunose  but  sparingly  perforate,  joints 
dense,  short,  and  yery  minutely  papillose.  Cilia  8,  of  equal 
length,  thread-like,  smooth.  Calyptra  yellow,  strigose, 
densely  pilose,  the  hairs  being  thick,  rather  rough,  and  of  4 — 5 
series  of  cells.  Spores  minuutely  papillose,  30  --35  micromill. 
in  diameter. 

Hah.  Mount  Wellington,  on  trees,  1891,  W.  A.  Weymouth, 
No.  900. 

4.  Ulota  viridis,  Vent.,  n.  sp. 

Monoicous.  Tufts  depressed,  green ;  stem  creeping ; 
branches  scarcely  1  cm.  high,  erect.  Leaves  scarcely  curved 
when  dry,  from  an  ovate  concave  base  gri  dually  linear-acu- 
minate, acute,  1*5  mm.  long.  Areolation  above  by  gently 
projecting  cells,  without  papilla ;  below  at  margin  with  7 — 9 
series  of  transparent  and  quadrate  cells,  forming  a  border ; 
the  middle  part  consisting  of  narrow,  f  uscoid  cells,  with  very 
broad  walls  tinged  with  red.  Pericheetial  bracts  from  a 
rather  long  base  red,  larger,  2  mm.  long.  Yaginula 
sparingly  pilose,  ovate.  Seta  1*5 — 1*75  mm.  long.  Capsule 
pyriform,  with  tapering  neck  of  equal  length,  2  mm.  long ; 
when  dry  furrowed  to  the  middle  and  beyond.  StrisB  short, 
scarcely  a  third  of  the  sporangium  long,  consisting  of  2 — 3 
series  of  cells.  Stomata  emersed,  dispersed  in  the  neck. 
Teeth  8,  reflexed  when  dry,  in  double  pairs,  apex  entire  and 
obtuse,  minutely  papillose,  jointed.  Cilia  8,  of  equal  length, 
threadlike,  smooth.  Spores  minutely  papillose-aculeate,  23— 25 
micromill.  in  diameter.  Caljptra  conic-bell-shaped,  scarcely 
covering  half  the  capsule,  divided  at  the  base,  pilose  with 
yellow  hairs  consisting  of  two,  rarely  three,  series  of  cells. 

Hah, — Mount  Wellington,  on  trees,  Oct.,  1890,  W.  A. 
Weymouth,  No.  901. 

This  plant  is  very  near  to  U.  Ludungii, 

5.  Orthotrichum  lateciliaium.  Vent.,  n.  sp. 

Monoicous.  In  tumescent  tufts ;  stems  erect,  2  cm.  high. 
Leaves  curved  and  laxly  crisp  when  dry,  erecto-patent  when 
wet,  from  2^  ovate  base  long  lanceolate,  keeled,  3*33  mm. 
long,  apex  more  or  less  acuminate,  margin  recurved  up  to 
apex,  nerve  lost  in  apex.  Areolation  above  by  round  hexa- 
gonal cells,  walls  not  incrassate,  papillee  prominent,  simple  or 
two-pronged ;  below  elongated,  narrow  cells,  with  walls  not 
incrassate,  complete  the  base.  Inner  perichaetial  bracts 
rather  small,  with  flat  margin.  Inflorescence  lateral; 
male  gemmulsQ  small,  antheridia  few,  ovate-oblong, 
stalked,  without  paraphyses.  Vaginula  cylindric,  sparingly 
pilose,  with  a  distinct  ochrea  adhering  to  the  seta. 
Seta  3'20  mm.  long,  twisted  when  dry.    Capsule  with  short 
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neck,  quickly  becoming  ovate-cjlindric,  1*75  mm.  long. 
StrisB  extending  to  the  middle  of  the  capsule,  composed  of  4-5 
series  of  rather  wide  cells,  when  dry  prominent,  furrowing  the 
capsule  to  the  middle.  Stomata  emerged,  in  lower  part  of 
sporangium.  Annulus  bi-triseriate,  persistent.  Peristome 
of  8  external  teeth,  red,  laxly  recurved  when  dry,  in  double 
pairs,  entire,  obtuse  at  apex,  legs  connected,  jointed,  joints 
very  short,  very  densely  papillose.  Cilia  8  shorter,  obtuse, 
papillose,  reaching  to  half  or  more  of  the  teeth,  and  having 
8-4  joints.     Spores  24 — 26  micromill.  in  diameter. 

Hob. — Mount  Wellington,  on  trees,  W.  A.  Weymouth,  No. 
895,  New  Town  Eivulet ;  and  No.  897,  St.  Crispin's. 

Akin  to  0.  Tasmanicum,  Hk.  /.  Wils.,  but  more  than 
sufficiently  distinguished  by  its  much  greater  size  and 
distinct  striae,  and  other  marks. 

6.  Mniohryum  Tagmanicum,  Broth.,  n.  sp. 

Dioicous;  csBspitose.  In  tall,  soft,  pale,  glaucous-green, 
somewhat  loose  tufts,  not  shining.  Stems  up  to  8  cm.  high, 
erect,  flexuous,  red,  the  lower  part  with  fuscous  radicles; 
branching  by  slender,  laxly  leaved  innovations  up  to  3  cm. 
long.  Leaves  of  the  stem  patent,  of  the  innovations 
patulous ;  all  nearly  equal,  shortly  decurrent,  linear-lanceo- 
late, somewhat  flat,  acuminate,  acute,  about  3  mm.  long  and 
0'47-0'53  mm.  wide,  margin  erect  everywhere,  from  middle 
to  apex  acutely  serrulate,  not  bordered ;  nerve  thin,  about 
0'05,mm.  wide  at  the  base,  vanishing  below  the  apex ;  cells 
elongate,  narrow,  in  middle  of  leaf  0'175-0'225  mm.  long  and 
0'015  mm.  wide,  all  nearly  equal,  thin-coated,  very  smooth. 
The  rest  unknown. 

Hah. — On  the  wet  banks  of  streams,  Mount  Wellington, 
W.  A.  Weymouth,  No.  1,151  Falls  Track;  No.  1,153  St. 
Crispin's ;  and  No.  1,154  New  Town  Falls. 

Near  Mn.  cdhicanti  (Wahlenb.),  Limpr.,  but  differing 
specially  in  the  narrower  and  narrowly  acuminate  leaves, 
acutely  serrulate  from  middle  to  apex,  and  likewise  in  the 
much  longer  and  narrower  cells,  pointed  at  the  ends. 

7.  Cyathaphorum  densirete,  Broth.,  n.  sp. 

Dioicous ;  slender,  green  or  pale-yellow-green,  shining. 
Stem  creeping,  covered  with  dense  reddish-fuscous  tomentum ; 
stipites  sparse,  erect,  slender,  flexuous,  apex  more  or  less  atten- 
uate, simple,  black,  densely  leafy.  Leaves  scarcely  altered 
when  dry,  patulous  when  wet,  irregular  in  outline,  base  ventri- 
cose  at  the  upper  side,  ovate,  acute,  margin  erect,  coarsely  and 
acutely  serrate  from  middle  to  apex ;  nerve  very  short,  rather 
broad,  forked ;  cells  rhomboid,  firm  and  resisting,  the  upper 
0*045 — 0*06  mm.  long  and  0*015—0-020  mm.  vnde,  margin 
narrow,  forming  an  indistinct  border.     Amphigastria  much 
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smaller,  gymmetrical,  round,  with  straij^ht,  very  actite  point, 
nerve  obsolete.  Perichaetial  bracts  from  a  sheathing  base 
suddenly  narrow,  acute,  apex  sparingly  but  coarsely  serrate. 
The  rest  as  in  C,  pteridhides,  Beauv. 

Hah. — South  Koad  Forest,  Circular  Head,  on  trunks  of 
trees,  April,  1892,  W.  A.  Weymouth,  No.  862.  [New  Town 
Falls,  June,  1893,  L.  Rodway.] 

Differs  from  C.  pteridioidee  in  its  much  smaller  size,  much 
denser  areolation,  and  very  short  nerve. 

8.  liopterygium  acuminatum,  Boswell,  n.  sp. 
Hah. — On  face  of  rocks,   Bridge  Gully,  Qlen  Hae,  Sorell, 

and  on  tree,'Zeehan  Railway,  W«st  Coast,  1891,  W.  A.  Wey- 
inouth,  Nos.  555  and  630.  Mount  Artbur,  January  1887, 1). 
Sullivan,  ex  herb.  Melbourne^  30. 

It  is  interesting  to  note  that  whilst  this  specimen  was 
founded  by  Mr.  Boswell  on  my  No.  555,  Mr.  D.  8ttlliTan's 
specimen,  which  I  received  recently  from  Professor  Brother  us, 
tiikes  priority  in  date. — W.A.W. 

9.  8tereod<m  JIagellirametiSj  Burch.  Broth.,  n.  ep. 
Hah, — On  wood,  Lymington,  Port  Cygnet,  1889,  and  Bobart 

Bivnlet,  1693,  W.  A.  Weymouth,  Nos.  191  and  1288. 

10.  Thamnium  teneratcens,  Burch.,  n.  sp. 
Hah. — On  wet  rocks,  Ghuy  Fawkes  Rivulet,  1890,  a-wd  t)n 

^ood  and  rock,  South  Road  Potest,  Oitxjular    Hekd,  1892, 
W.  A.  tVeytabuth,  Noe.  278,  844-5,  and  1,088, 

11.  Sphogftmn  gerrulainm,  Wam^torf,  n.  sp. 
Hah. — In  ditch,  Zeehan    Railway,  West  Cottt,'Peb.  1691, 

^ W.  A.  Weymouth,  No.  622. 

12.  Sphagnum  macrocephaiumf  Wtanst.,  n.  sp. 
Hah.—Oa  the  ground.  Lake  Bellinger  Track,  Zeehan  fiail- 

way,  West  Coast,  Feb.  1891,  W.  A.  Weymouth,  Nos.  623.4. 

13.  Sphagnum  pseudO'tufeicens f^Pimst.;!!.  sp. 
Hah.— In  bog,  top  of  Mount  Wellington;  1888,  W.A:^1V«y- 

mouth,  Nos.  972-7. 

MOSSES  NEW  to  rksukiHiA.^ 

'I.  AniXfotheeifKm arispwn  (Sfchreb.),  Lindb.  Op. c.  26  (1878).  \ 

<  Bjn:^^IHcfmiMd  Schtreheri,  Soinmp.  Ooroil.  13  (1855). 
Diolcotis  ;*gt9ganau8  and  tofted,  ^— lin,  high ;  yeUowkih- 
gte^n.     Le^tves  BquBirrose,'  from  a  dihited  semiTaginant  base, 
'iitfti*oWly  lanceolate,  carinate,  irregularly  dentieulftte  towards 

♦[Thai  iR,  not  recorded  in  "FL  Ttom.,  in  Mitten's  list  of  1859  (LItin.  JnL 
lY.X'in'UiCten'irAtibtrtiiaD^^HoftWB;  liB82;tyf  iii»totoir'^Hoi8Mon!tem«ua 


•apex,  BOt  glosty;  oreolation  firm,  narrow,  elongated;  peri- 
cbaetial  bracts  more  shortly  sheathing.  Capsule  on  a  purple 
seta,  cernuous,  ovate-obloDg  with  scarce  any  neck,  not  striate, 
exannulate ;  lid  conic,  obliquely  rostrate,  large,  purple ;  peri- 
stome purple.  Male  plant  small,  simple. — Dr.  Braithwaite's 
Briiuk  Mo88'Flora,  Vol.  I.,  pp.  113-4,  T.  xvi.  E. 

On  rocke.  New  Town  Falls,  1889,  and  8t.  Crispin's,  Mount 
Wellington,  1890,  W.  A,  Weymouth,  Nos.  123  and  5 19. 

2.  Blindia  rohusta,  Hampe  in  Linnaaa  1860,  627. 

On  top  of  Mount  Wellington,  1890,  W.  A.  Weymouth, 
Nos.  481  and  491. 

(Also  Australian  Alps,  Yietoria,  F.  ▼.  M.,  and  N.S.  Wales 
and  New  Zealand.) 

3.  Dicranum  polysetum,  Hampe. 

At  Buckland,  1887,  W.  Turvey  (W.  A.  W.  No.  454).  Guy 
Fawkes  Birulet,  Brussell  Falls,  and  Mount  Wellington,  W. 
A.  Weymouth,  Nos.  455,  456,  and  464. 

4.  Apalodium  lineare  (Tayl.),  Mitt. 

On  damp  bank,  Beaoonsfield,  1892,  W.  A.  Weymouth,  No. 
1133. 

5.  Campylopus  pudicusj  Homsch. 

Densely  tufted,  but  only  loosely  cohering,  with  a  dark- 
coloured  tomentum,  ascending,  rather  rigid,  flexuose,  rather 
naked  below,  subcomose  above,  interruptedly  innovate  with 
.filiform,  solitary,  sub-cuspidate  shoots  springing  out  below 
the  perigonium.    Stem  leaves  lanceolate,  canaliculate,  narrow, 
produced  into  a  more  or  less  reflexed  denticulate  hyaline  hair- 
point,  above  with  connivent  convolute  margins,   sparingly 
rough  on  the  back,  almost  without  cells  at  the  wings ;  nerve 
broad,  elamellate,  base  elongate,  pellucid,  thin,  areolationabove 
.^minutely  elliptical.    External  perichaetial  leaves  similar  to 
the  canune ;  internal  more  or  less  acnmiiiate,  rather  broad, 
slightly  denticulate,  nerve  thin ;  the  innermost  broadly  con- 
volute, bhort,  coloured,  areolation  lax,  nerve  obsolete.    Male 
flower  formed  of  several  narrow    gemmee. — C.   Mvlh  8yn 
'^nw.'I.,  p.r407. 

Peppermint  Bay,  1889,  and  Guy  Fawkes  •  Rivtilet,  •  1890, 
^^.^A.  W«ymouth,  Nos.  865  and  ^96. 

(.Also  found' in 'New*  South  Walea  and  Queensland.) 

•6.  Campylopus  TasmanicuBy  Schimp. 

Peppermint  Bay,  1889,  McBobie's  Gully,  and  Ghiy  Fawkes 
Eivukt,  1890,  W.  A.  Weymouth,  Nos.  248,  274,  and  907. 

(Also  the  Grampians,  Victoria,  D.  Sullivan.) 

[Since  this  paper  was  read  Br.  Brotherus  writes : — '^  Ccn^tpy- 
lopua  Uummicudf  Schimp.,  has  not  yet  been  describe    Xbe 


206      fiOMIB  ABDinOKS  1?0  THIfi  MOSS*  FLORA  OF  TASKANIA. 

large  material  I  received  from  you  has  made   me  doubt 
whether  this  species  differs  at  all  from  C.  irUroflexu8»    •     . 
In  any  case  it  is  identical  with  C.  introflexus^  Fl.  Tasm."] 

7.  Chrimmia  mutica,  Hampe  in  Linneea  1860,  631. 

On  wet  rocks,  Mouot  Faulkner,  1892,  and  on  the  Black 
Eock,  Millhouse's  Falls,  Huon  Road,  1893,  W.  A.  Weymouth, 
Nos.  1,180  and  1,436. 

(Also  in  Victoria,  F.  v.  M.,  and  N.S.  Wales,  Woolls.) 
In  Mitten's  Australian  Catalogue  thisssG-.  apoearpa  var. 
foliia  muticis,  Fl.  Tasm.  11.,  180. 

8.  Tortula  muralia  (L.),  Hedw.  Fund.  II.  92  (1782). 
Autoicous ;  densely  pulvinate  or  csespitant,  yellowish  or 

glaucous-green  and  canescent,  sparingly  branched.  Leaves 
when  dry  appressed  and  twisting,  when  moist  patent,  lower 
oblongo-lanceolate,  upper  elongate,  ligulate,  with  the  apex 
obtuse,  unequally  prolonged  or  subcordate,  minutely  papillose, 
the  margin  yellowish,  strongly  revolute ;  nerve  yellow, 
excurrent  in  a  diaphanous  hair;  upper  cells  small,  chloro- 
phyllose,  indistinct,  basal  rectangular,  hyaline.  Capsule  on  a 
purple  or  yellow  seta,  oblongo-subcylindric,  pachydermous, 
regular,  dark  brown,  annulas  narrow,  subpersistent ;  cal3rptra 
large,  pale  brown,  lid  obliquely  conico-rostellate ;  peristome 
purple,  closely  convolute,  on  a  very  narrow  basal  membrane. 
Male  inflorescence  gemmaceous,  on  a  short  lateral  branch, 
bracts  ovate,  obtuse,  mucronate  with  the  nerve. — Braithwaite's 
British  Mose-Flora,  Vol.  L,  p.  217. 

On  stone  wall  of  Garden  Crescent  Beservoir,  Hobart,  1890, 
W.  A.  Weymouth,  No.  484. 

(Also  New  Zealand.) 

9.  BarbuUb  evhtorqucda^  C.  Miill.  and  Hampe  in  Linnsaa 
1853,  492. 

On  sandy  bank,  Pirate's  Bay,  East  Coast,  1889,  W.  A. 
Weymouth,  No.  254  (a). 

(Also  Mount  G-ambier,  South  Australia,  F.  v.  M.,  Austra- 
lian Mosses,  pi.  iii.) 

10.  Streptopogon  erispcdus,  Hampe  in  LinnsBa,  1876,  p.  dOi 
(under  Barbula). 

'*  Nearest  to  S.  mnioidee;  differing  in  the  patent-crisp 
leaves,  the  border  vanishing  at  apex,  and  the  immarginate 
perichffitial  leaves.    On  Mount  Macedon." 

On  willow,  Johnny's  Creek,  near  Hamilton  Boad,  1893, 
W.  A.  Weymouth,  No.  1258. 

11.  Tetfaplodon  Tasmanicue,  Hampe  in  Linnsea  1876,  p.  302. 
In  neighbourhood  of  Mount  Zeehan,  1892,  Wm.  Fitzgerald 

(W.A.W.  785)  5  Mount  Darwin,  1893  (alt.  3,400ft.),  T.  R 
Moore* 
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Strictly  speaking  this  moss  is  not  now  newly  recorded  for 
Tasmania,  for  Hampe  must  have  had  an  original  specimen 
for  determination,  collected  perhaps  by  Schuster.  There  is, 
however,  no  local  record  of  it ;  but  in  Mitten's  Australian 
Catalogue  of  1882  T.  Tasmanicua  appears  as  identical  with 
Sjflachnum  Gunnii,  H./.W. 

A  comparison  of  our  specimens  with.  8.  Chinnii  of  Qunn's 
collection  in  this  Museum,  made  by  Mr.  L.  Bodway  and 
myself,  shows  that  the  present  moss  differs  markedly  from 
8.  Ounnii  in  its  entire  instead  of  dentate  leaves,  the  upper 
obovate-lanceolate  with  excurrent  nerve,  the  lower  ovoid- 
acuminate  with  nerve  reaching  to  apex  ;  in  its  brown  seta ; 
in  its  capsule,  which  has  a  subspherical  not  an  oblate 
apophysis ;  and  in  its  teeth,  which  are  reflexed  when  dry,  not 
erect. 

[Since  this  was  read,  Hampers  description  has  reached  me, 
by  the  courtesy  of  Dr.  Brotherus,  and  it  now  follows: — 
"  Densely  compact,  low,  hardly  an  inch  high,  base  attenuate, 
blackish,  interwoven  with  tomentum,  apex  of  a  roselike  crown, 
short,  yellowish-green,  densely  leaved,  simple  or  developing  a 
short  branch.  L^ves  concave,  narrower  at  the  base,  obovate- 
acuminate,  entire ;  nerve  yellowish,  cuspidate  ;  cells  lax,  pel- 
lucid, the  basal  elongate,  rectangular  or  parallelogrammic, 
towards  apex  of  leaf  gradually  shorter  and  sub-hexagonal. 
Seta  apical,  short,  thickened  towards  its  apex  into  a  vesiculose, 
membranous,  ovate  apophysis.  Capsule  small,  blackish, 
attenuate  from  a  broader  base,  conical,  with  small  mouth  ; 
columella  persistent ;  the  teeth  of  the  injured  peristome 
short,  rather  wide,  membranous,  reflexed.  The  rest  absent. 
Mount  Towers,  Lake  Pedder,  Tasmania.  Scarcely  to  be  com- 
pared with  T.  urceolatui;  in  its  small,  conical,  small- 
mouthed  capsule  it  differs  in  the  widest  way  from  all 
species."] 

12.  Funaria  sphcerocarpa^  C.  Mull. 

Very  like  F,  hygrometrica.  Leaves  narrowly  oblong-lan- 
ceolate, always  complicate  and  crisp ;  nerve  strong,  excurrent, 
running  the  length  of  the  leaf;  cells  everywhere  elongate 
and  lax,  at  margin  narrower,  reticulate ;  quite  entire.  Peri- 
goniaJ  leaves  entire.  Capsule  somewhat  larger,  globose  both 
when  dry  and  when  wet,  without  a  neck,  lightly  sulcate.  Aus- 
tralasia, Green  Cape,  Twofold  Bay. — BoL  ZeiJb,  1861,  p.  546. 

On  loamy  soil,  Queen  Biver  Koad,  Macquarie  Harbour, 
1891,  W.  A.  Weymouth,  No.  644. 

(Also  found  in  Queensland.) 

13.  Bryum  Oamhierensey  C.  Miill.  in  Linnea  1871,  148. 

On  the  ground,  Lymington,  Port  Cygnet,  1869,  W,  A. 
Weymouth,  No.  242. 
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(Also  on  Motmt  Okunbier,  Sondi  Amtralia,  and  the  Fyre- 
neM,  Vietoria,  F.  t.  M.  and  D.  SulliTan.) 

14.  Bryum  SvUivani,  C.  Mtill.  in  BrotlL  Ansiral.  Mossea 
H.,  p.  37: 

On  wet  rocks.  Circular  Head,  W.  A.  Wejrmoutli,  No.  1074^ 
(Also  found  in  Victoria.) 

15.  Bryum  ecespitidaides,  C.  Miill. 

On  loamy  soil.  Queen  River  Boad,  Macquarie  Harbour, 
1891,  and  Hobart  Waterworks,  1892,  W.  A.  Weymouth,  IVos. 
565  aod  838. 

16.  Hedwiffia  mieroeyaOieay  C.  MiilL  iaBotZeit.  1851,  564« 

^Very  like  H,  et^idto,but  the  leaves  have  angtdar,eUipiical^ 
rather  firm  eells,  scarcely  or  not  at  all  crenulate  at  their  walls, 
those  in  the  middle  longer,  papillose,  and  wiihaui  ehhraphyUt 
therefore  not  ohsewrt,  Ci^^sule  mintde,  hemiBphericalp  cwp- 
shaped,  wiih  large  mouth,  and  very  thick  plicate  neck*  Bocka 
below  Esk  River,  near  Launoeston." 

On  rocks.  Wattle  Hill,  Sorell,  1891,  and  the  Sugar  Loaf, 
8reen  Ponds,  1892,  W.  A.  Weymouth,  Nos.  714  and  870. 

Mitten's  Australian  Catalogue  ties  H.  mdcrocyatkea,  CM., 
with  H.  ciliata,  Ehrh.,  but  Professor  Brotherus  oonsidara  the 
former  a  good  species. 

17.  nedivigidium  Camphellice,  C.  TilLulL 

On  rock,  north  slope.  Mount  Nelson,  1890,  W.  A.  Wey- 
mouth, 913. 

(Also  Beaconsfield,  Victoria,  Miss  CampbeD.) 

18.  Pterygophyllum  Lemeri,  Geheeb  in  Revue  Bryologique 
1881,  p.  27. 

**  Dioicous ;  stem  branched,  complanate,  pale  yellowish ; 
branches  obtuse,  densely  leaved.  Leaves  complanate,  sub- 
oblique,  immarginate,  from  a  rather  narrow  base  oblong- 
spathulate,  very  obtuse,  very  minutely  crenulate  along  the 
whole  margin;  cells  prominent;  nerve  simple,  vanishing  under 
the  apex,  the  basal  and  intermedial  ceils  hexagonal  and 
more  or  less  elongate,  the  upper  much  smaller,  rounded, 
incrassate.  PerichsBtial  leaves  ovate,  cuspidate,  entire ;  cells 
hexagonal,  elongate.  Capsule  deoperculate,  oval,  fuscous, 
shining  like  varnish,  erect  on  a  rather  short,  dark-coloured, 
shining  seta.  On  Mount  Wellington.  Like  Ft,  eomplanaiumt 
Hampe,  but  the  capsule  is  larger  and  quite  erect ;  the  leaves 
have  very  minutely  crenulate  margins,  and  the  perichetial 
leaves  are  entire." 

On  wet  rocks,  New  Town  Eivulet,  1889,  and  Guy  Fawkes 
Rivulet,  1892,  W.  A.  Weymouth,  Nos.  118  and  861. 

[Since  this  list  was  read,  the  writer  finds  P.  Levieri,  Geheeb. 
included  for  Tasmania  in  Baron  F.  Yon  Mueller's  list  in  Sup* 
Frag.  Phyt.  Australiae,  Vol.  XI.,  p.  113.] 
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19.  JRhaphidoetegium  eaUidioides,  Hampe  and  C.  Miill.  in 
LinnsBa  1856,  213. 

On  wood,  Mount  Wellington,  1887-8,  and  Castra  Boad, 
Leven.  1892,  W.  A.  Weymouth,  Nos.  362,  370,  1,064,  and 
1,087. 

(Also  Sealers'  Gove,  F.  v.  M.;  Australian  Mosees,  PL  XIY.) 

20.  Bapkidoategium  eaUifervmf  Hampe  and  Gkheeb. 

Very  much  like  Hypnum  caUidundeSf  C.  Miill.,  but  differing 
in  the  subdenticulate  cauline  leaves  and  the  densely  and 
sharply  serrate  pericbffitial  leaves.  On  Mount  Wellington 
(Victoria),  Beccari — Rews  Bryologique,  1881,  p.  27. 

On  wood,  Mt.  Wellington,  W.  A.  Weymouth,  No.  770. 

21.  Plagiothedum  lamprostachys,  Hampe  in  Linnsea  1859, 60. 

On  wood,  McRobie's  Gully.  1888,  W.  A.  Weymouth,  No. 
400. 

22.  Thuidium  sparsum,  Hook  and  Wils.  in  Fl.  N'.Z.,  11. 
109,t.  89,/.  5. 

Dioicous.  Stems  very  slender,  matted,  creeping,  lin.  long, 
2-pin nately  branched;  branches  short,  very  slender.  Leaves 
dark  green,  very  minute,  spreading,  incurved  when  dry,  ovate 
or  ovate-cordate,  subobtuse,  quite  entire  but  rough  at  the 
edges ;  nerve  short,  pellucid,  vanishing  below  the  apex ;  peri- 
chaetial  much  larger,  long  acuminate,  inner  laciniate.  Fruit- 
stalk  |in.  long,  smooth.  Capsule  inclined  or  cernuous, 
narrow,  oblong. — Hooker's  Handbook  I^,Z,  Flora^  p.  481. 

Guy  Fawkes  Eivulet,  1890,  W.  A.  Weymouth,  No.  308. 

(Also  in  New  Zealand  and  Queensland.) 

23.  Thuidium  incompUto-pinnaium^  C.  Miill. 

St.  Crispin's,  Mount  Wellington,  1888,  W.  A.  Weymouth, 
No.  839. 

Writing  on  16th  April,  1891,  of  this  moss,  Dr.  Burchard 
says: — "It  is  only  found  until  this  time  (before  you)  in 
New  Zealand  by  Mr.  B.  Helms.  Dr.  Miiller  and  I  are  very 
glad  that  you  discovered  this  species  in  Tasmania." 

24.  "FiiiidefM  Whiteleggeif  C.  Miill. 

On  stony  earth  bank,  Happy  Valley,  Mount  Bischoff,  1892, 
W.  A.  Weymouth,  No.  1018  (a). 
Mixed  with  Mitienia  plumula  (Mitt.),  Lindb. 
(Also  in  New  South  Wales  and  Queensland.) 

25.  Fiasidens  8€milimb<Uu$,  Hampe  and  C.  Miill.  in  Linnsda 
1863,  p.  601. 

"  Dioicous,  very  dwarf,  simple.  Leaves  in  6-6  opposite  pairs, 
the  lowest  miuute,  the  middle  lanceolate,  the  perichsatial 
slightly  cuspidate,  concave  from  a  broadly  ovate  base,  apex 
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unequal,  margined  with  a  yellow  border;  (he  dorsal  lamina 
narrow  aboye  the  base,  not  margined ;  apical  lamina  lanceo- 
late ;  nerve  yellowish,  rather  thick,  ezcurrent,  not  margined ; 
cells  everywhere  small,  hexagonal,  chlorophyllose,  soft. 
Capsule  on  rather  long  straight  seta,  red,  not  much  inclined, 
qblong,  minute ;  operculum  rostellate,  oblique ;  teeth  of  peris- 
tome narrow  and  purple. 

"  Eiver  Yarra. 

**  lake  F.  hryoidesy  but  distinguished  from  that  by  the  semi- 
limbate  leaves.  From  F.  outiddatui  it  is  also  suf&ciently 
marked  off  by  the  structure  of  its  leaves." 

On  damp  sandy  bank  near  Exeter,  West  Tamar,  1892,  W. 
A.  Weymouth,  No.  1134. 

(Also  in  Victoria,  F.v.M.,  Australian  Mosses,  pi.  XVIII). 

NOT   PBEVIOUSLT  D88CBIBSD. 

Breutelia  commutatat  Hampe  in Idnnsea  1876, 307.  (Bastow's 
list,  p.  36,  name  only.) 

Dioicous ;  robust,  vaguely  branching,  decumbent.  Stem 
nearly  everywhere  rufous-tomentose ;  the  fertile  ascending, 
radiate  above,  yellowish,  with  acute  cylindric  and  tapering 
branches ;  the  male  stem  ncHrly  simple,  stellate  at  the  apex. 
Stem  leaves  accumbent  when  dry,  erect  and  patulous  wnen 
wet,  from  a  contracted  concave  base,  many  times  folded, 
broadly  ovate-lanceolate,  nearly  quite  entire,  the  nerve  ex- 
tending throughout  snd  ending  in  a  bristly  point,  the  whole 
margin  revolute ;  the  cells  shortened  parallelograms,  the 
nodules  very  small  and  irregularly  punctate,  the  base  and  side 
with  a  slight,  rather  broad,  reflexed  covering  with  squared 
cells,  reticulate,  pellucid,  enlarged.  Leaves  of  the  radial 
branches  smaller,  more  pellucid,  very  finely  reticulate, 
markedly  rough,  with  a  terete  yellowish  nerve  excurrent  in  a 
denticulate  awl-like  point.  The  inner  perichsBtial  leaves 
small,  ovate-lanceolate,  nerved,  with  a  short  bristly  point, 
deeply  folded,  hyaline  ;  cells  rectangular,  smooth,  reticulate. 
Seta  scarcely  an  inch  high,  ruddy,  apex  incUned.  Capsule 
spherical  when  young,  afterwards  drooping,  oblong,  slightly 
striate  when  dry ;  operculum  shortly  conic,  obtuse.  Peris- 
tome inflexed,  very  small,  blood-red ;  the  outer  teeth 
narrowly  lanceolate  and  acuminate,  densely  tiabeculate ;  the 
inner  of  very  short  cilia,  ovate-acuminate. 

The  Grampians,  W.  Sullivan. 

Syn. — Bcurtramia  affinU,  Schweeigr.  tab.  237,  bad;  not 
Hooker,  tab.  176. 

In  Tasmania,  in  mountainous  parts  near  Lake  Pedder,  1875, 
Schuster,  a  smaller  form,  scarcely  two  inches. — Linnma,  1876, 
pp.  307-308. 

In  creek,  Lauriston  Gully,  Kangaroo  Point,  1889,  W.  A. 
Weymouth,  No.  227. 


PLATE  IV. 

Splachnum  gunnii,  If.  et  U, 

1. 

Natural  site. 

2. 

Capsules. 

3. 

Mouth  and  peristome  (dry). 

4. 

Peristome  tootL 

6. 

Leaf. 

6. 

AreolatioD. 

7. 

Section. 

Splachnum  fFetraplodonJ  t<ismanica^  HamjH, 

1. 

Natural  size. 

2. 

Capsule  (dry). 

a 

Capsule  (wet). 

4. 

Peristome  teeth. 

5. 

Leaf  (upper). 

B. 

II        II 

7. 

II    (lower). 

8. 

II    section. 

9. 

M    areolation. 

PLATE  V. 

Pleurophatcum  grandiglobunif  Lindb. 

1. 

Natural  size. 

2. 

Capsule  and  calyptra. 

3. 

Tjeaf. 

4. 

II    section. 

Ulota  weymouthi^  Burch, 

1.  Natural  size,  fresh. 

2.  II  II    dry. 

3.  Capsule  and  operculum. 
4  Calyptra. 

5.  Peristome. 

6.  II       teeth. 

7.  Leaves,  fresh. 

8.  Leaf,  dry. 

9.  It    section. 
10.        II    areolation. 
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DESCRIPTION  OF  A  NEW  SPECIES  OF  SHARK. 

Bt  Alex.  Mobton. 

Daring  the  month  I  had  brought  to  the  Museum  a 
peculiar-looking  fish,  having  been  found  washed  up  on  the 
beach  at  Brunj  Island.  On  examination  it  proved  to  be  a 
species  of  Cerdrina ;  at  first  I  was  inclined  to  believe  it  was 
0.  salviani,  but  on  closer  examination  it  seemed  to  differ^  A 
specimen  of  0.  salviani  having  been  found  off  the  coast  of 
New  Zealand  some  few  years  back,  I  had  a  photo,  of  the 
Tasmanian  specimen  sent  to  Professor  Hutton,  F.R.S., 
Curator  Canterbury  Museum,  Christchurch.  Professor 
JBLutton  wrote,  stating  that,  judging  from  the  photo.,  he  was 
inclined  to  think  that  the  Tasmanian  Centrina  differed  from 
the  one  in  New  Zealand,  which  he  considered  was  Oentrina 
salffiani.  Before  finally  deciding  on  making  a  new  species, 
Mr.  Ogilby,  the  able  Ichthiologist  of  the  Australian  Museum, 
kindly  undertook  to  compare  the  Tasmanian  shark  with  the 
C,  salviani  in  the  Sydney  Museum.  After  a  careful  exami- 
nation, Mr.  Ogilby  wrote,  saying  "  that  the  enormous  height 
of  the  dorsal  fins,  and  their  contiguity,  the  one  to  the  other, 
separates  this  species  at  a  glance  from  C  salviani ;  the  scales 
also  differ  considerably."  I  am  veiy  much  indebted  to  Mr. 
Ogilby  for  his  kindness  in  examining  and  furnishing  me 
with  the  description.  I  propose  giving  it  the  specific  name 
of  hrunieniis, 

CENTRINA. — Each  dorsal  fin  with  a  strong  spine.  Trunk 
rather  elevated,  trihedral,  with  a  fold  of  the  skin  running  along 
each  side  of  the  belly.  Teeth  of  the  lower  jaw  erect ;  triangular, 
finely  serrated ;  those  of  the  upper  slender,  conical,  forming 
a  group  in  front  of  the  jaw.    Spiracles  wide,  behind  the  eye. 

Two  species,  Centrina  saJviani  from  the  Mediterranean  and 
neighbouring  parts  of  the  Atlantic  and  New  Zealand.  C7. 
hnmiennSf  Tasmanian  coast. 

Oentrina  hrunieneis,  Morton. 

Body  oblong,  with  the  back  and  sides  rounded,  and  the 
belly  flattened.  Head  small  and  strotigly  depressed,  its 
breadth  equal  to  the  distance  between  the  tip  of  the  snout 
and  the  spiracle ;  snout  short  and  obtuse,  the  distance  be- 
tween its  tip  and  the  nearest  point  of  the  mouth  less  than 
that  between  the  same  and  the  anterior  margin  of  the  eye. 
Nostrils  equidistant  from  the  eye  and  the  extremity  of  the 
snout.     Eye  large,  with  a  strong  bony  supraorbital  ridge, 
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nfuated  midwaj  between  the  tip  of  the  snout  and  the 
anterior  gill-opening.  Spiracles  Uirge,  opening  behind  the 
upper  half  of  the  eye,  with  a  moderate  intervening  space. 
Moath  small  and  transverse,  with  the  kteral  groove  very 
broad  and  deep.  np}>er  jaw  with  a  patch  of  small,  conical, 
curved  teeth  anteriorly,  consisting  of  about  four  irregular 
rows;  a  single  series  of  much  larger,  erect,  compressed, 
minutely  serrated,  scalpriform  teeth  in  the  lower  jaw.  Gill- 
openings  small,  the  posterior  one  pierced  immediately  in 
front  of  the  base  of  the  pectoral  fin.  The  first  dorsal 
commences  above  the  middle  gill-opening,  and  rises  by  a 
continuous  and  equal  gradation  to  the  spine,  its  outer  margin 
being  straight;  behind  the  spine  the  rise  is  much  more 
abrupt,  and  the  contour  is  slightly  convex  with  the  tip 
rotmded ;  the  posterior  margin  is  deeply  concave ;  the  height 
of  the  fin  beneath  its  extremity  is  equal  to  the  distance  be- 
tween the  anterior  gill-opening  and  the  tip  of  the  snout,  that 
of  the  spine  equal  to  the  head  in  front  of  the  spiracle ;  the 
spine  is  situated  in  the  anterior  portion  of  the  last  fourth  of 
the  base  of  the  fin,  is  perfectly  straight,  with  a  slight  in- 
clination forwards,  and  protrudes  a  short  distance  beyond 
the  membrane ;  its  base  is  exactly  midway  between  the  tip 
of  the  snout  and  the  origin  of  the  caudal,  while  the  distance 
between  the  bases  of  the  two  dorsal  spines  is  but  little  more 
than  the  length  of  the  base  of  the  first  dorsal  in  front  of  its 
spine,  and  five-sevenths  of  the  length  of  the  fish  in  front  of 
it;  the  intradorsal  ridge  is  very  strongly  developed;  the 
second  dorsal  has  a  general  resemblance  in  shape  to  the 
first,  but  is  not  so  large ;  the  upper  margin  is  more  regularly 
even,  and  the  extremity,  which  is  much  more  pointed,  hangs 
vertically  above  the  base  of  the  caudal,  instead  of  falling 
within  the  vertical  from  its  own  base,  as  with  the  anterior 
fin  ;  the  length  of  its  base  is  eqaal  to  that  of  the  intradorsal 
space,  and  to  the  height  of  the  fin  beneath  its  tip,  and  is 
four-sevenths  of  the  outer  margin ;  the  spine  is  situated  in 
the  latter  portion  of  the  anterior  half  of  the  fin,  and  is  gently 
curved  backwards  throughout  its  entire  length ;  in  height  it 
is  but  little  less  than  that  of  the  first  dorsal ;  the  pectoral  fin 
is  well  developed  and  pointed,  its  length  equal  to  the  space 
which  divides  its  anterior  basal  margin  from  the  nostril ;  the 
distance  between  its  base  and  that  of  the  ventral  is  two-fifths 
longer  than  that  between  the  dorsal  spines,  and  is  traversed 
by  a  strongly  developed  lateral  ridge ;  the  ventral  fin  com- 
mences beneath  the  spine  of  the  second  dorsal,  and  the 
distance  between  its  termination  and  the  origin  of  the  lower 
caudal  lobe  is  equal  to  that  between  the  second  dorsal  and 
the  caudal  fin;  the  caudal  lobes  are  well  developed;  the 
outer  margin  of  the  upper  lobe  is  straight,  the  angle  and 
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the  posterior  margin  rounded ;  the  lower  lobe  is  triangular, 
with  the  anterior  margin  slightly  concave,  and  equal  in 
length  to  the  posterior  margin,  which  is  sinuous,  with  the 
angle  rounded.  The  skin  is  covered  with  small  rough  scaleSi 
each  of  which  bears  a  well  developed  spinate  projection^ 
which  consists  of  a  central  spine  from  which  radiate  four 
compressed  wings,  each  one  terminating  at  its  outer  angle  in 
a  somewhat  shorter  spine  than  the  central  one. 

Colorir. — TTniform  sandj  brown,    l^|^pe  specimen  in  the 
Tasmanian  Museum,  Hobart. 
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NOTES  ON  TASMANIAN  LICHENS. 

By  John  Shiblet,  B.Sc.  (Lond.),  Inbpectob  of  Schools, 

Qttsskslakd,  Cob.  Mem.  Bot.  Soc.  Tasmakia. 

During  my  visit  to  Tasmania  in  January  last,  to  attend  the 
annual  meeting  of  the  Australasian  Association  at  Hobart,  I 
took  such  opportunities  as  offered  themselves  to  make  a  collec- 
tion of  the  lichens  of  the  island;  and  hearing  from  Mr. 
W.  A.  Wej mouth  that  he  had  a  smaJl  collection  of  these  lowlj 
yet  lovely  plants,  I  was  kindly  permitted  to  look  through  his 
gatherings,  and  to  select  some  40  specimens  of  such  as 
appeared  rare  and  worthy  of  microscopic  examination.  The 
examination  of  a  lichen  m  all  its  parts  by  the  aid  of  a  micro- 
scope is  a  work  requiring  considerable  time  and  patience ; 
but  a  still  more  time-consuming  labour  is  the  examination  of 
the  multitudinous  and  fragmentary  works  on  lichenology, 
which  must  be  undertaken  when  a  species  is  believed  to  be 
new  to  science.  Every  care  has  been  taken,  but  should  an 
older  and  more  experienced  lichenologist  detect  errors  in 
my  work,  then  **  Magna  est  vmitaa  etprevalebit" 

LICHENES. 

Obdeb  I. — CoLLEMACEJc,  MuU,  Avg,  Enum.  Lich.  Oen.,   p. 

18,  et  Lich.  Socot. 


Tbibe  I. — CoLLBME^,  Zor6.,  Par.  p.  408. 

Leptogium  chloromelum  v.  granulare.  Mull,  Arg,    On  mossy 

stones,  Mt.  Wellington,  W.  A.  Weymouth,  No. 
123. 

Obdeb  U.^EpicoiriACE£,  Miill  Arg.,  Enum.  Lich,  Gen.  et 

Lich.  Socot. 


Tbibe  II.— Calicie^,  MuU.  Arg,,  Enum.  Lich.  Geneve,  p.  19 

Calicium  VictorisB,  C.  Knight.     On  decorticated  tree.  Falls 

Track,   Mt.    Wellington,   W.    A.    Weymouth, 
No.  132. 

Obdeb  HI. — "Lickktsiacem,  Mull,  Arg.,  Lich.  Socot.  et  Enum. 

Lich,  Gen. 


BT  JOHN  SHIBLEY,  B.SC.  215 

Tbibs  in. — Sphjbbophobje,  JV.,  Licb.  Europ.,  p.  403. 

Sphflorophoron  compresiiun,  Ach,    Mt.  Wellingtoii,  J.  Shirley, 

No.  57. 
„        coralloides,  Pera.    Mt.  Wellington,    on   earth,  J. 

Shirley,  No.  71 ;  on  wood,  Tasman  Peninsula, 

W.  A.  Weymouth,  No.  35. 
„        fragile,  Pera,      Mt  Wellington,  J.  Shirley,  No.  44. 
„        tenerum,      Laur,      Newman's     Creek,      Tasman 

Peninsula,  W.  A.  Weymouth,  No.  18  ;  and  Mt. 

Wellington,  J.  Shirley,  No.  51. 


Tbibs  IY. — B^omtcsji:,  MiilL  Arg,,  Lich.  Cath.,  p.  7. 

BflBomyces  heteromorphus,    Nyl.    On  rock  and  earth,   St. 

Crispin's,  W.  A.  Weymouth,  Nos.  107  and  120. 

Tbibe  V. — Cladokieje,  MiUh  Arg»,  Lich.  (Jen.,  p.  22. 

Stereocaulon  ramulosum,  Ach.     Mt.  Wellington,  J.  Shirley, 

No.  56. 
„        proximum  v.  macrocarpoides,  Nyl.    Mt.  Welling- 
ton, J.  Shirley,  Nos.  48  and  50. 

Clathrina  aggregata,  Milll.  Arg.    Mt.  Wellington,  J.  Shirley, 

No.  55  (a) ;  and  Huon  Hoad,  Hobart,  W.  A. 
Weymoutb,  No.  136. 
„  Bchizophora,  Mull.  Arg,  On  dead  eucalyptus 
stump,  Laiiriston  Eivulet,  Kangaroo  Point, 
Tasmania,  W.  A.  We)' mouth.  No.  108 ;  and 
Mt.  Wellington,  J.  Shirley,  No.  55  (b). 

Cladonia  sylyatica  y,    pycnoclada,  Del,    Oyster  Coye,  Tas- 
mania, W.  A.  Weymouth,  No.  137. 

„        sqiiamosa  y.  acuminata,  Ach,     Falls  Track,  Mt. 
Wellington,  W.  A.  Weymouth,  No.  135. 

„        rangiformis,  Hoffm.    Falls  Track,  Mt.  Wellington, 
W.  A.  Weymouth,  No.  134. 

%,        yertioellata,  Flk.    Mt.  Wellington,  J.  Shirley,  No. 
54. 

„        pyxidata,  Fr,     Mt.  Wellington,  J.  Shirley,  No.  62. 
„    y.  neglecta,  Tuek.    Huon  Boad,  Hobart»  W. 
A.  Weymouth,  No.  129. 
delicata  y.  subsquamosa,  Nyl,    On  decaying  wood, 
St.  Crispin's,  Mt.  Wellington,  W.  A.  Weymouth, 
No.  109. 

„        fimbriata  y.  radiata,  ^.  Mt.  Wellington,  J.  Shirley, 
No.  47. 

„        fimbriata  y.  cameo-pallida,  Ach,   Mt.  Wellington, 
J.  Shirley,  No.  63. 
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Cladonia  cornuoopioides,  J^.    Falls  Track,  Mt.  Wellin^n, 

W.  A.  Weymouth,  No.  121.     Ploughed  Field, 
Mt.  Wellington,  J.  Shirley,  Nos.  43,  46,  49. 
„        deformis,  Hffm,    Mt.  Wellington,  on  summit,  J. 
Shirley,  No.  45- 


Tbibb  VI.— TTswEji:,  MuU,  Arg.,  Bot.  Socot.,  p.  849.     Th.  M. 

Fries,  Gen.  Heterolich.,  p.  47. 

Vsnea  dasypogoides,  NyL  Mt.  Wellington,  J.  Shirley,  No.  66. 

Tbibb  YIL — PABMBLiBiS,  MuU.  Arg.,  Lich.  O^ney.,  p.  31. 
Stictina  cinnamomea,  Eich,  Mt.  Wellington,  J.  Shirley,  No.  58. 

StictaFreycinetii,  Del,   Bower  Creek  and  St.  Crispin's,  W.  A. 

Weymouth,  Nos.  116  and  128. 
„        dissimulata,  Nyl.    Falls   Track,  Mt.  Wellinfirton, 

W.  A.  Weymouth,  No.  123. 
„        f ossulata,  Duf,  Mt.  Wellington,  J.  Shirley ,No.  64  (a) . 
„  „        ▼.  physciospora,  NyL  Mt.  Wellington,  J. 

Shirley,  No.  64  (b,) 

Parmelia  tenuirima,  Tayl  Mt.  Wellington,  J.  Shirley,  No.  62. 
„  oliyacea,  Ach.  Mt.  Wellington,  J.  Shirley,  No.  60. 
„        pertusa,   Schrank,      Mt.   Wellington,  J.  Shirley, 

No.  61. 
„        physodes,  Ach.   Mt.  Wellington,  J.  Shirley,  No.  63. 
„  „        ▼.  placorhodioides,  Nyl.    Mt.  Wdlington, 

J.  Shirley,  No.  59. 

Theloschistes  parietinus,  Norm.   On  rocks,  Belleriye,  Kangaroo 

Point,  W.  A.  Weymouth,  No.  126. 


Tbibb  VIII. — PsoBOHBii  C^Of  -NyL 

Psoroma  sphinctrinum,  Nyl,  Pedder's  Qully,  Kangaroo  Point, 

W.  A.  Weymouth,  No.  1. 
„        sphinctrinum  y.  pholidotoides,^y{.  Mt.  Wellington, 
J.  Shirley,  No.  66. 

Tbibe  IX. — Pulcodie^,  Mull.  Arg.,  Lich.  Oen.,  p.  87. 

Placodium  gelidum,  Kdrh.   Mt.  Wellington,  No,  139,  W.  A. 

Weymouth,  and  No.  67,  J.  Shirley. 

Tbibb  X. — Lecanobb^,  Mull.  Arg.^  Bot.  Socot.,  p.  359. 

Callopisma  cinnabarina,  MilU.  Arg.      On  rocks,   Belleriye, 

Kangaroo  Point,  W.  A.  Weymouth,  No.  127. 
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Tbibb  XI. — LEciDEiB,  MiilL  Arg,,  Lich.  Gen.,  p.  50. 

Biatora  immargiData,  B,  Brown,    St.  Crispin's,  W.  A.  Wey- 
mouth, No.  104. 

„        russula,  Ach,    Huon  Eoad,  W.  A.  Weymouth,  No. 
124. 

„  cera-rufa,  Shirley,  sp.  nov.  Thallus  sordid  white, 
thin  opaque,  sub-pulverulent,  effuse ;  apothecia 
•6  mm.,  with  white  waxy  margin,  entire  or 
flexuous,  and  plane  rufous  disk ;  hypothecium 
pallid;  spores  8,  colourless,  simple,  '013— "015 
X  '006  mm. ;  paraphyses  colourless,  thickish, 
glutinated.  On  bark,  Bower  Track,  Mount 
WelliDgton,  W.  A.  Weymouth,  No.  141. 

Patellaria  (Psorothecium)  melanotropa,  NyL    On  bark,  St. 

Crispin's,  W.  A.  Weymouth,  No.  119. 

Patellaria    (Psorothecium)  Taitensis,   Mnt     On  bark.  New 

Town  Rivulet,  and  St.  Crispin's,  Mt.  Welling- 
ton, W.  A  Weymouth,  Nos.  138  and  154. 

Patellaria  (Psorothecium)  biclipea,  Shirley,  sp.  nov.    Thallus 

sordid-glaucous,  thin,  effuse,  smooth,  opaque, 
sparingly  diffract ;  apothecia  small,  *6- — 1  mm., 
numerous,  not  crowded,  wlien  young  with  dis- 
tinct, entire,  concolorous  margin,  and  concave, 
suffused  disk ;  when  mature  plano-convex,  and 
margin  obscured,  aquose-fuscous  to  nigro- 
fuscous,  and  often  parti-coloured;  lamina  and 
hypothecium  fuscescent;  spores  8,  2-locular, 
colourless,  oval,  straight  or  curved,  16 — 20  a*  x 
5—6  /*;  paraphyses  short,  thick.  On  bark, 
St.  Crispin's,  W.  A.  Weymouth,  No.  155  (a). 

Near  Patellaria  Taitensis,  Mnt.,  but  spores  much  smaller  and 

more  acutely  pointed ;  allied  also  to  P.  grossaf 
Pers.,  but  lamina  not  hyaline. 

Patellaria  (Bacidia)  Weymouthii,  Shirley,  sp.  nov.     Thallus 

sordid  white  or  paUid-sordid-flavesoent,  thin, 
shining,  speckled  over  with  black  spermagonia, 
bordered  by  a  nigro-fuscous  zone ;  apothecia  to  1 
mm.,  nigro-fuscous,  from  plane  and  marginate  to 
convex  and  shapeless,  when  young  immersed 
and  the  disk  thalline  clothed  ;  hypothecium 
fuscous;  spores  acicular,  colourless,  *026 — '03 
X  •002— '0025  mm.,  1-00 -septate,  at  both  ends 
acute,  curved;  paraphyses  clavate,  delicate, 
separating.  On  bark,  St.  Crispin's,  W.  A. 
Weymouth,  Nos.  112, 115, 131. 
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Buellia  disciformis,  Fr.    On  willow,  Hobaxt  EiTulet,  W.  A. 

Weymouth,  No.  122. 
„        parasema,  Th.  Fr,    On  bark,  Huon  Road,  W.  A. 

Weymouth,  No.  126. 
„        polospora,  Leigh,  v.  asperata,  Shirley,  yar.  noT. 
This  lichen  has  the  thallus  and  spores  of  the  type,  but  the 
apothecia  are  fringed  with  granular  asperities,  giving  them  at 
first  sight  a  resemblance  to  L.  leucohlephara,  Nyl.     On  bark, 
Pork  Creek,  W.  A.  Weymouth,  No.  144j. 

Blastenia  consanguinea,  Mull.  Arg,  Bears  considerable  like- 
ness to  jB.  ferruginea  v,  cinnamomea,  Fr.,  but 
the  spores  are  larger.  St.  Crispin's,  on  bark, 
W.  A.  Weymouth,  No.  106. 

Heterothecium  pauciseptatum,  Shirley,  sp.  noy.  Thallus  white 

or  pallid  glaucous,  in  glebulsB,  or  fine,  rounded, 
pallid  greenish,  pulverulent  ridges,  effuse; 
apothecia  to  2  mm.,  fuscous ;  when  young  with 
plane  disk,  and  a  thin,  very  slightly  prominent, 
pale  brown  margin;  when  mature  slightly 
convex  and  immarginate;  hypothecium  and 
lamina  white  or  pallid;  spores  2 — 3,  colourless, 
3 — 6  septate,  with  1 — 3  cellules  in  each  cell, 
'04— '05  X  02  mm.;  paraphyses  coarse.  On  bark. 
Bower  Creek,  Mt.  Wellington,  W.  A.  Weymouth, 
No.  142. 

Tbibe  Xn — CcENoaoNiEJE,  IfuZZ.  Arg.,  Lich.  Farag.,  p.  18. 

Coenogonium  acrocephalum,  Milll.  Arg.    So  named  from  the 

capitate  paraphyses.  On  moss,  Hentv  Biver, 
W.  Coast,  and  St.  Crispin's,  Mt.  Wellington, 
W.  A.  Weymouth,  Nos.  140  and  117. 

Tbibe  XIII. — GBAPHiDB-ffi,  MiilL  Arg.,  Graph.  Pee,  pp.  4 

and  13. 

Arthonia    multiformis,    Shirley,    sp.    nov.       Thallus    thin, 

flavescent,  smooth,  sub-continuous;  ardellsB 
very  numerous,  small,  various,  from  punctiform 
to  1  mm.,  difformate,  rufo-nigro-fuscous ; 
spores  8,  pupa-shaped,  3-— 6  locular,  30  x  6  m, 
terminal  loculi  largest,  and  these  unequal, 
tlie  1 — 3  central  loculi  broader  in  transverse 
diameter,  appressed,  and  constricted  at  the 
septa;  occasionally  the  smaller  of  the  polar 
loculi  is  again  transversely  divided.  On  bark, 
Springs,  Mt.  Wellington,  W.  A.  Weymouth, 
No.  111. 

Chiodecton  perplexum,  Nyl    On  bark,  St.  Crispin's,  W.  A. 

Weymouth,  No,  118. 
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Tribe  XTV. — Pyrbnul^,  Mull,  Arg.f  Pyr.  Cub.,  p.  376. 

Pseudopjrenula  galactina,  Shirley^  sp.  dot.    Thallus  white' 

opaque,  thinly  crustaceous;  apothecia  of  a 
single  Tery  small  perithecium,  thalline  veiled 
and  concolorous,  with  minute  punctate  ostiola, 
then  delapso-urceolate  and  revealing  the  black 
pericarp;  spores  colourless,  4-locular,  ovoid , 
•018--02X  006-009,  1— seriate  in  a  narrow 
ascus;  paraphyses  delicate.  On  bark,  St. 
Crispin's,  W.  A.  Weymouth,  No.  118. 

Pyrenula    chloroplaca,    Shirley,    sp.    nov.      Thallus   flavid, 

smooth,  shining,  thin,  nigro-marginate,  apothe- 
cium  of  a  simple  small  perithecium,  lower  half 
thalline  clothed  and  innate,  upper  half  hemi- 
spherical, black,  nigro-ostiolate ;  spores  brown, 
2 — 4  locular,  loculi  lenticular,  '008  x  '004  mm., 
elliptical.  In  a  direct  light  the  two  terminal 
cells  are  often  invisible,  being  close  to  the 
apices.  On  bark,  St.  Crispin's,  and  the  Springs 
l^*ack  from  Fern  Tree,  W,  A.  Weymouth,  Nos. 
114  and  161. 
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APRTL. 

The  1894  lemioa  of  the  Royal  Society  was  ioangnrated  on  MoD<?ay» 
April  9.  The  Presideot,  His  Excellency  Lord  Gormaoaton,  presided. 
HU  Excellency  formally  welcomed  Dr.  h.  E.  Mobeek  (iSvreden),  Surgeon 
V.  6.  Thorpe,  F.R.M.S  (Q.M.S.  Penguin),  and  Kev.  T.  RMbjohns 
(Sydney),  who  were  introduced  by  the  Secretary  (Mr.  A.  Morton). 

THIS  OOTHBNBVBG  STOTKM. 

The  Bishop  of  Tasmania  read  a  paper  on  "  The  Gothenberg  System," 
oomniaoicared  by  Mr.  Rosseli  Macnanghten.  The  writer  explained 
that  the  Gothenberg  system  was  co-operation  applied  to  lioenBing.  The 
■tate  or  muoioipility,  actiog  through  a  company,  bound  by  certaia 
oonditions,  set  in  tbe  place  of  the  publican  (in  licensed  houses  owned 
and  managed  by  the  company)  ofScials  receiving  a  fixed  yearly  salary 
with  a  bunus  derived  not  from  the  alcohol,  but  from  the  food  and  non- 
alcoholic beverages  they  might  be  able  to  sell.  This  princiole  was  of 
paramount  importance.  The  inducement  to  push  the  »ale  of  alcoholio 
liquor  was  stopped,  because  the  publican  was  oo  longer  anything  but  a 
■alaried  servant,  and  because  the  bonus  he  received  was  entirely 
dependent  on  the  fc^d  and  non-alcoholic  beverages  sold.  In  fact  it 
became  his  interest  to  push  their  sale  as  far  as  possible  to  the  exolasioa 
of  alcohol,  the  demand,  for  which  was  no  longer  stimulated  by  any 
artificial  presbure  on  the  part  of  the  publican.  The  movement  that- 
resulted  in  the  establishment  of  the  Gothenberg  system  becao  in  1862» 
The  Dean  of  Gothenberg  took  a  prominent  part,  and,  mainly  owing  to 
his  exf  rtions,  a  committee  was  appointed  to  investigate  tbe  reasons  of 
l^nperism  and  misery  at  that  time  very  prevalent  amongst  the  poorer 
olasies  of  the  town.  The  committee  decided  that  it  was  **  to  brandy^ 
and  brandy  alone,"  most  of  the  sufferings  of  the  working  classes  wt>re 
due.  A  company  was  almost  immediately  formed  to  take  over  the 
existing  licences  of  the  town  on  the  following  conditions  :~(1)  That  the 
amount  of  profit  to  be  made  by  the  shareholders  should  be  limited  to  6  per 
eent.;  (2)  the  payment  ot  managers  by  salary  and  commission  on  food 
and  non-in toxicants  ;  (3)  satisfactory  accommodation  for  the  public  as 
regards  the  situstion,  size,  space,  food,  etc.,  of  all  the  houses  belonging 
to  the  company  ;  (4)  all  the  profits  above  6  per  cent,  to  be  handed  over 
to  the  mnnioipality.  The  company  reduced  the  60  licences  in  existence 
to  43,  one  for  every  1.093  inhabitants.  The  writer  gave  his  experience 
in  Gothenh«>rg  in  1888,  where,  in  the  week  before  Christmas,  when  the 
peanantry  fri>m  the  surroundiog  country  districts  poured  imo  the  town, 
and  although  it  was  market  day,  be  did  not  see  a  single  drunken  man. 
The  company's  monopoly  applied  to  spirits  only,  brandy  being  the 
favourite  intoxicating  beverage.  The  British  Minister's  report,  dr<kwn 
Qp  specially  for  the  British  Government,  entered  a  Vf  relict,  after  a 
oareful  and  unprejudiced  observation,  diitinctly  favourable  to  the 
•ystem  as  a  whole,  special  attention  being  called  to  the  fact  that  both 
the  consumption  of  spirits  and  the  cases  of  delirium  tremens  treated 
in  the  hospitals  showed  a  marked  decrease. 

Dr.  MoBECK  ssid  he  had  always  heard  that  Tasmania  kept  in  the 
front  line  of  civilisation.  He  could  not  understand  why  Enieland  had 
not  yet  accepted  the  Gothenberg  system,  and  eulogistical ly  testified  to 
its  beneficial  operation  in  the  town  in  Sweden  where  he  had  lived  for 
86  years. 

Mr.  Jahks  T^abnard  characterised  the  paper  as  very  interesting,  and 
said  f  hat  the  Gothenberg  system  appeared  to  have  solved  the  problem 
of  the  existence  of  public- houpes  with  the  well-being  of  society. 


u 

The  Chibf  Sbcbxtabt  (Hon.  Adye  Doaglu)  did  not  aee  where  tho 
good  of  the  Byetem  oame  in.  We  h»d  not  in  all  TaaniAnia  Miriwi^ 
trtmena  to  the  lame  extent  It  leemed  to  ezlet  in  Qothenberg.  Day  after 
day  they  conld  go  round  the  oity  of  Hobart  and  not  only  not  expect  to 
meet  a  lot  of  drunken  people,  but  intoxloated  people  were  not  often  met 
with.  The  writer  appeared  to  have  gone  to  Qotnenberg  and  expeoted 
to  meet  a  lot  of  drunken  people,  and  did  not.  A  few  yeara  aga 
a  few  drunken  people  might  have  been  met  with  in  Tasmania,  ba% 
now  we  were  a  deddedly  eober  people.  Why  should  not  a  pubUo- 
house  be  the  same  as  any  other  house,  properly  decorated  and 
properly  adjusted  for  the  reception  of  people  ?    Although  the  houses 

Srofessed  to  sell  bread  in  Qotnenberg,  they  were  really  nothing  but 
rinking  places.  It  was  the  liquor  that  brought  the  profit  Increased 
sobriety  was  due  to  the  progress  of  temperance  principles  throo«[hoai 
the  world.  So  far  as  the  Qothenberg  system  was  described  in  the 
paper,  he  did  not  Bee  any  advanttges  in  it. 

Mr.  A.  J.  Taylor  thought  the  introduction  of  the  system  would  confer 
a  lasting  benefit  on  the  community. 

Hon.  C.  H.  QBA19T,  M.L.C.,  said  that  in  Qothenberg  it  seemed  to 
him  the  system  was  applied  to  a  different  set  of  circumstances,  dimatio 
and  otherwise,  than  what  prerailed  in  EagUsh  speaking  communities. 

The  President  said  he  was  not  prepared  to  give  any  opinion 
on  the  question,  not  having  studied  it  Two  points  strock  him.  II 
would  be  a  very  pleasant  thing  to  have  the  duty  on  wine  in  this 
colony  reduced.  Something  was  to  be  said  for  the  Qothenberj^  system* 
which  allowed  a  muoicipality  to  make  money  out  of  it,  for  if  a  littlo 
more  money  were  spent  on  the  streets  of  Hobart — (but  more  he  would 
not  Bay. 

tasman's  tracks. 

Mr.  A.  Mault  read  a  lengthy  note  on  a  MS.  chart  in  the  British 
Museum,  showing  Tasman's  tracks  in  the  voyage  of  1642-4,  and  pre- 
sented faC'Hmile  copies  of  the  original  chart  to  the  Society  for  reprodao> 
tion  in  its  '*  Proceedings." 

Mr.  J.  B.  Walker  sAid  that  the  Society  was  indebted  to  Mr. 
Mault  for  his  paper.  After  some  remirks  on  the  subject,  Mr. 
Walker  said  he  understood  that  a  portrait  of  Tuman  was  en  the 
way  out  to  the  Exhibition,  and  that  if  it  were  authentic  and  original 
it  would  be  a  pity  to  allow  it  to  leave  the  colony,  for  if  any  part  of  the 
world  oQght  to  revere  the  name  of  Tasman  surely  it  was  the  colony 
named  after  him, 

TASMANIAN  CHITONS. 

A  paper  on  **Some  Taamanian  Chitons,"  by  Mr.  W.  F.  BodnalI» 
Corresponding  Member  (Adelaide),  was  read. 

river    OUSB    FOSSIL  IMFRBSSIONS. 

Rev.  C.  W.  H.  Dicker,  with  a  view  to  drawing  attention  to  what 
be  believed  to  be  some  fossil  impressions  in  the  bed  of  the  River  Ouae» 
read  an  interesting  paper  on  the  subject. 

The  Secretary  thought  the  specimens  exhibited  were  more  likely 
to  be  water  ripples  than  fossil  impressions. 

Mr.  James  Rule  reminded  the  writer  of  the  presence  of  she-oak  trees 
in  the  neighbourhood. 

A  NEW  SPECIES  OF  PBDALIOV. 

Surgeon  Thorpe  read  some  notes  on  a  new  species  of  Pedalion  found 
in  the  Solomon  Islands,  and  exhibited  some  microscopical  specimens. 

The  President  thanlced  the  contributors  of  papersi  and  the  proceed- 
ings terminated. 


Ill 

MAT. 

The  nraal  monthly  meeting  of  the  members  of  the  Royal  Society  wm 
held  at  the  Mnsenm  on  Monday,  May  7,  when  the  chair  waa  occnpied 
t>y  the  Hon.  C.  H.  Grant,  M.L.C. 

Apologiea  were  read  from  His  Exoelleaoy  the  GoTeraor  and  Mr.  J* 
Barnard,  vice-president,  for  non-attendanoe.  The  Secretary  said  it  would 
be  interesting  to  know  that  it  waa  jaat  59  years  this  week  aioce  Mr. 
James  Barnard,  its  senior  vice-president,  was  elected  to  membership, 
bis  nomination  being  seconded  by  Sir  John  Franklin.  With  the  excep- 
tion of  the  period  when  he  was  visiting  England,  Mr.  Barnard  had 
seldom  misBMl  a  meeting  of  the  Council  or  the  monthly  gatherings 
daring  his  more  than  half  century  of  membership. 

ANTAROnO  EXPLORATIOK. 

Mr.  A.  Mault  read  a  paper  on  Antarctic  Exploration.  The  subject. 
he  said,  was  no  new  one  for  the  Society,  as  it*  founder  was  the  hero  of 
Arctic  research,  and  one  of  ltd  Fellows  a  diatioguished  explorer  of  the 
Antarctic  world.  Detailing  Sir  James  Robs'  account  of  a  storm  be 
encountered  in  the  ice  in  1842,  the  lecturer  urged  the  great  advantage 
it  would  be  in  all  future  explorations  to  have  steam  instead  of  tailing 
Tessels  engaged  in  the  work.  The  most  important  work  had  been 
done  by  Weddell  in  1823,  and  Boss  in  1841  and  1842.  Weddell  crossed 
the  deep  basin  of  the  South  Atlantic,  and  had  fairly  open  water. 
Boss'  track  took  him  across  no  such  deep  basin,  but  he  also  found  what 
the  former  experienced,  the  warm  underlying  current  of  water,  which 
had  a  temperature  of  39deg.  at  1,000  fathoms,  against  30  for  the  surface. 
At  his  farthest  south,  Ross  found  the  warm  water  at  the  surface  with  a 
temperature  of  32deg.  against  an  atmospheric  temperature  of  27deg.y 
and  a  sea  bottom  temperature  at  250  fathoms  of  33aeg.  The  open  sea 
to  be  met  with  in  the  south  was  held  to  be  largely  due  to  the  existence 
of  a  line  of  seismic  and  volcanic  action  extending  from  New  Zealand 
to  Mount  Erebus.  The  knowledge  of  the  Arctic  region  was  of  little 
value  in  predication  of  the  Antarctic  conditionr,  the  difference  between  ^ 
the  two,  especially  in  regard  to  meteorology,  being  entirely  and  unac- 
countably different.  The  barometric  pressure,  for  instance,  was  much 
less  in  the  south  than  in  the  north  by  about  half  an  inch  of  mercury. 
Then  the  Arctic  region  had  a  summer,  but  there  was  none  in  the 
Antarctic  so  far  as  was  known.  The  variations  of  the  thermometer  were 
also  very  slight  in  the  Southern  Polar  district.  He  quoted  largaly  from 
papers  read  before  the  Royal  Geographical  Societies,  and  concluded  by 
urging  the  advisability  of  prosecuting  further  researches  in  the  Antarctic 
regions.  Commercially  speaking  he  left  to  others,  although  he  felt  that 
commerce  always  followed  thorough  scientiOc  exploration.  But  the 
scientific  interests  were  so  important  as  to  fully  justify  their  being 
regarded  as  of  such  national  concern  as  to  require  a  special  expedition. 
Tasmania  in  particular  was  interested  in  the  matter  of  terrestrial 
mignetism  observations,  and  he  hoped  that  renewed  attention  would 
be  given  to  the  matter.  His  own  opinion  was  that  the  exploration 
should  be  carried  out  by  the  Royal  Navy,  and  if  it  were  done  then  one 
of  the  vessels  of  the  Australian  squadron  might  very  well  be  allowed  to 
take  part  in  it. 

Captain  Pasgoe  Crawford,  R.N.,  said  he  was  very  interested  in 
the  paper  and  the  subject  matter,  and  quite  concurred  in  the  opinion 
that  the  work  of  Antarctic  exploration  should  be  carried  out  by  the 
Royal  Navy.  There  waa  a  great  deal  to  be  done  in  the  matter.  In 
previous  expeditions  the  ocean  currents  had  been  observed,  and  the 
result  of  the  observations  was  of  great  value,  but  there  was  still  a 
mass  of  evidence  to  be  collected  on  the  subject.  As  regards  Tasmania 
and  Australia,  fresh  and  more  elaborate  information  on  the  currents 
would  be  of  much  value  meteorologically. 


Mr.  Mo&TOir  said  Dr.  Marray,  one  of  the  members  of  the  soien^ 
tifio  staff  that  was  on  board  the  Challonffer  ezpeditlon,  had  recently 
read  a  paper  before  the  Scottish  Geograpbloal  Society  entitled  "  Notes 
on  an  important  Geographical  DitcoTery  in  the  Antarctic  reffions.** 
Dr.  Murray  stated  that  the  most  ioterestinff  discovery  made  oy  the 
whalers  who  last  season  yisited  the  Antarctic  seas  to  the  south  of  Cape 
Horn  was  that  of  the  Norwegian  schooner  Jason,  nnder  the  command 
of  Captain  Larsen.  Darinc  a  short  visit  to  the  shores  of  Seymour 
Island  Captiio  Larsen  pi  ked  up  a  ^ood  many  foaslls,  which  had  fallen 
from  a  decomposiD((  cliff.  Some  of  these  fossils  were  procured  by  Dr. 
Donald,  and  on  critical  extmioation  thf  y  turned  out  to  be  ipeoimens  of 
Ouc%Ulcea,  Cytherea^  and  Natiea  tnoUusca^  similar  to  those  found  ai 
Table  Cape  of  the  Tertiary  period,  together  with  some  pieces  of  a  coni- 
ferous trte.  These  fossils,  Dr.  Murray  writes,  are  probably  of  lower 
Tettiary  age,  and  indicate  a  warmer  cUmate  than  now  prevails  in  these 
high  aonthem  latitudes.  Captain  Larsen,  Dr.  Murray  tays,  has  again 
made  a  voyage  in  the  Jason  to  the  same  waters  as  last  year,  and  has 
made  some  highly  important  geographical  discoveries — the  moit 
important  made  m  the  Aotarctio  regions  since  the  time  ot  Captain  Rosa 
In  the  voyage  of  the  Erebus  and  Terror.  In  1843  Ross  spent  nearly  the 
whole  season  in  attempts  to  psnecrate  the  ice  to  the  south  and  east  of 
Louis  Philippe  and  Jourville  Land.  Last  year  the  Scotch  aud  Nor- 
wegian whalers  found  the  sea  blocked  in  the  same  position.  Captain 
Larsen  this  year  found  a  comparatively  open  sea,  and  was  able  to  proceed 
a  considerable  distance  within  the  Aotarotio  Circle  to  the  south  of  Louie 
Jfhillipe  Island.  Dr.  Murray,  in  his  able  paper,  states  that  statements 
with  reference  to  currents  show  that  they  come  from  the  south. 
Although  the  barometer  is  relatively  low,  as  in  the  case  of  all  the  obaer- 
vations  in  these  laMtndes,  still  there  is  ofcen  bright  weather,  especially 
when  the  wind  is  from  the  south.  So  far  as  they  go.  Dr.  Murray  saya 
these  obser?attoD8  of  Captain  Laraen  confirm  the  view  that  there 
ia  a  large  anti-cycloDic  region  overlying  the  Antarctic  Conti- 
nent. In  a  paper  I  read  before  this  Society  in  1890,  entitled  '*  What 
Science  and  Commerce  may  gain  from  an  Antarctic  Expedition,'* 
I  said  that  until  we  know  all  that  can  be  discovered  as  to  the  limit  of 

Eick  ice,  the  extent  of  the  Antarctic  Continent,  the  influence  of  Mount 
rebus,  the  distribution  of  flora  and  fauna,  and  the  probabilities  of 
successful  whale  fiahiog,  there  will  be  enough  to  gain,  either  from  a 
commercial  or  scientific  point  of  view,  to  make  it  worth  while  to  send 
an  expedition  to  the  Antarctic  regions.  Further,  I  suggested  that 
En({land  and  Australasia  should  unite  in  sending  an  expedition  so 
equipped  and  manned  that  failure,  if  not  impost ible,  should  at  least  be 
nolikely.  As  far  back  as  1865,  in  a  paper  rea<l  before  the  Roval 
Geographical  Society  of  England  by  Captain  Sherard  Osborne,  R.N., 
C.B.,  an  eminent  authority  on  the  Polar  regions,  said,  **an  explora- 
tion of  the  Polar  area  should  *1^^>  ^^  sent  under  naval  auspices  and 
naval  discipline.  The  navy  of  Enarland  cries  not  for  mere  war  to 
gratify  its  desire  for  honourable  employment  or  fame,  there  are  other 
achievements  it  knows  well  as  victorious  battle.  Upon  these  points,  as 
well  as  those  of  scientific  results,  it  would  not  be  too  much  to  ask  for 
a  fraction  of  the  vast  sum  yearly  sunk  in  naval  expenditure  for  two 
smarll  screw  vessels  and  120  officers  and  meq,  out  of  the  50,000  men 
annually  placed  at  the  disposal  uf  the  Admiralty."  In  a  letter  written 
by  that  noble  lady,  the  late  Lady  Franklin,  dated  Madrid,  April  6. 
1865,  the  foUowins  passage  occurs  :—'*  For  the  credit  and  honour  of 
England,  the  exploration  of  the  North  Pole  should  not  be  left  to  any 
other  country.  It  is  the  birthrieht  and  just  inheritance  of  those  who 
have  gone  through  15  years  of  tofl  snl  risk  in  Arctic  seas.  The  glory 
that  yet  remains  to  be  gathered  should  be  theirs."  I  think  we  may 
Ttry  safely  add  the  words,  Antarctic  exp!oration.    Dr.  Murray  con- 


blades  his  very  Interestiog  pftp«r  m  follows  :^"The  exonndon  ot  this 
•mall  Maling  schooner  shows  what  large  additions  might  in  a  short  time 
be  made  to  omr  geographioal  knowledge  by  a  properly  equipped  expedi- 
tion provided  with  steam  power.  If  oar  OoTernment  would  send  for  a 
British  expedition,  as  is  now  being  proposed,  almost  every  branch  of 
natural  science  would  be  enriched.  Such  an  expedition  must  be  accom- 
panied by  scientific  men,  and  be  fitted  with  all  the  apparatus  of 
scientific  investigations,  or  otherwise  the  expenditure  and  risk  would 
hardly  be  justified.  To  determine  the  extent  and  nature  of  the  land 
jnaking  up  the  Antarctic  Continent,  to  penetrate  into  the  interior  of 
this  oontment,  to  ascertain  the  depth  and  condition  of  the  ice  cap,  to 
take  magnetic  and  meteorological  observations  on  sea  and  land,  to  sound 
the  ocean,  to  ascertain  the  temperature  of  ocean  waters  at  ^11  depths, 
to  trawl  up  the  animals  on  the  sea  floor,  and  to  study  the  nature  of 
the  marine  depesits ;  all  this  wouM  be  the  work  of  a  modem  British 
Antarctic  expedition.  It  is  earnestly  demanded  by  the  science  of  our 
day,  and  should  be  undertaken  by  the  Royal  Navy  in  the  same  way  as 
the  expeditions  of  Cook,  of  Hoss,  and  of  the  Challenger.  It  is  to  be 
hoped  that  the  scientific  societies  and  the  general  public  will  soon  urge 
this  matter  on  the  attention  of  our  Government.  It  is  evidently  our 
dnty  t'j  undertake  this  kind  of  work  as  in  the  past.  If  we  do  not  do 
so,  then  it  is  good  evidence  that  the  present  generation  takes  little 
interest  in  conquests  over  the  powers  of  nature,  and  is  little  concerned 
in  maintaioing  the  maritime  position  and  scientific  reputation  of  this 
great  empire." 

With  Dr.  Murray's  paper  is  an  extract  from  the  Jason's  Journal, 
from  November  15,  1893,  to  December  14  of  the  same  year.  Captain 
Larson  gives  the  weather  from  calm  and  sunshine  icr  good  strong 
northerly  and  westerly  winds.  They  saw  and  captured  several  seals, 
saw  what  they  describe  many  blue  whales  and  grampuses.  On  the  6th 
December  he  describes  the  weather  as  having  been  n!ce  and  warm,  also 
saw  many  birds  and  some  small  fieh  with  large  eyee. 

Mr.  B  M.  Johnston  also  concurred  in  the  necessity  of  the  Royal 
Navy  nndertaking  the  work  of  exploration  in  the  Antarctic  Seas  There 
were  manv  problems  to  solve,  especially  in  regard  to  thn  existence  of 
pre-glaciiJ  vegetation  in  the  regions  as  had  ^en  found  in  the  Arctic 
sphere.  It  would  be  of  very  great  scientific  interest,  and  althongh  it 
was  to  be  feared  that  local  governments  might  not  be  inclined  to 
undertake  the  work  for  a  year  or  so,  still  he  hoped  that  it  would  not 
be  long  before  such  an  expedition  set  out  either  from  the  shores  of 
Tasmania  or  Australia. 

The  Skcbetary  (Mr.  Morton)  submitted  a  paper  prepii^d  by  Mr« 
Oeorge  Hogben  upon  "Tasmanian  Earthquakes  |of  1892,''  which  was 
read. 


vi 


JUNE. 

The  vamal  monthly  mrellDg  of  the  Royal  Sodety  was  held  on  Monday^ 
Jane  11,  under  the  preaidenoy  of  the  Hon.  C«  H.  Ornnt,  M.L.G. 

The  Sbobkta&t  (Mr.  A.  Morton)  tabled  a  work  entitled  '*  A  rojugp 
towards  the  Sonth  Pole  performed  in  the  years  1822-24,  oontainiog  an 
ezaminition  of  the  Autarctio  Sea  to  the  74dM^.  of  latitude,"  by  James 
Weddell,  Esq.,  presented  by  the  Rer.  J.  S.  W.  WooUnongh,  M.A.» 
Iff.H.A.;  also  **  Papers  and  Proceedings  of  the  Royal  Sooiety  of 
Tasmania  for  1893."  The  Secretary  drew  attention  to  an  innoTation  in 
the  latter  Tolnme,  consisting  of  the  ioolnsion  of  a  form  of  bequest  on 
the  lines  adopted  by  many  leading  scientific  sccieties. 

MKBiniAN  OBSKBVATIONS  WITH  THE  BOBART  TRANSIT  INOTBTTMKNT8. 

Mr.  KiNOSuiLL  said :  The  object  of  my  paper  is  to  bring  under  your 
notice  a  piece  of  astronomical  work  done  at  the  flobart  Obaervatorv, 
in  the  first  instance  by  myself,  and  afterwards  more  completelv  be 
Captain  Cast,  of  the  Dut.  This  work  was  the  determination  of  the 
meridian  of  the  Hobart  transit  instrument  by  means  of  star  obserya- 
tions  taken  with  the  instrument  itself.  The  American  aatronomera 
determined  a  meridian  with  ^reat  aocuraoy  when  they  came  here  on 
the  transit  of  Venus  expedition,  and  it  would  be  possible  to  draw 
n  parallel  to  it  by  offsets,  as  the  Hobart  Observatory  is  only  67ft.  west 
of  their  meridian.  But  this  method  would  be  far  less  accurate  than 
the  determination  of  a  fresh  meridian  by  independent  obeervations. 
There  is  a  meridian  mark  for  the  Hobart  trsniit  instrument  near  Mount 
Nelson,  just  aboTs  the  rifle  range,  and  a  little  to  the  east  of  it.  A 
stone  something  like  a  milestone  has  been  erected  in  brickwork  with  a 
oroBScut  in  it  to  indicate  the  exact  meridian.  When  I  came  to  tho 
Observatory  I  was  told  that  the  cross  was  wrong,  and  that  the  true 
meridian  was  close  to  the  eastern  edge  of  the  stone,  but  there  was  no 
record  of  the  exact  amount  of  the  error.  To  obtain  the  exact  local 
time  it  is  necessary  to  find  out  all  the  errors  of  the  iostrument.  It  in 
by  a  number  of  small  corrections  that  accuracy  Is  obtained.  HoweTor^ 
this  error  sppeared  to  require  a  pretty  larite  correction.  In  Deoember, 
1893,  I  took  some  observations  of  the  Southern  Pole  Star  and  Octantee. 
which,eati8fied  me  that  the  true  meridian  was  clear  of  the  stone  alto- 

§  ether  and  to  the  east  of  it.  It  happened  that  there  was  an  iron- 
ropper  in  a  wire  fence  very  nearly  in  the  right  poeition,  and  I  used 
this  as  a  temporary  mark.  It  is  perhaps  not  generally  known  that  the 
Australasians  have  a  pole  stsr  of  their  own  considerably  nearer  to  tho 
Pole  than  the  celebrated  North  Pole  Star.  But,  unfortunately,  wo 
oannot  see  it  with  the  naked  eye.  Still  it  can  be  seen  with  a  telescope 
of  very  small  power,  and  io  affords  an  easy  and  accurate  method  of 
determining  the  meridian.  Several  other  methods  were  adopted  as  a 
oheok,  as  follow :— The  instrument  was  £rst  carefully  levelled  and 
oollimated,  then  set  in  a  vertical  position  to  observe  a  star  passing 
directly  overhead.  It  happens  that  in  the  latitude  of  Hobart  several 
stars  pass  almost  exactly  overhead.  One  of  theae  and  Phodnicis  are  onl7 
fiseo.  froBi  the  vertical.  By  observing  the  transit  of  a  vertical  star  the 
exact  time  can  be  obtained  with  an  iostrument  not  in  the  true  meridian. 
In  that  position  the  azimuth  error  has  no  effect.  Having  determined 
the  true  time  in  this  way,  Ootantes,  the  pole  star,  was  next  observed^ 
and  followed  with  the  middle  wire  of  the  instrument  until  the  time  he 
was  due  for  his  transit.  Having  by  this  and  other  methods  made  euro 
of  the  result  I  wrote  to  the  late  Chief  Secretary  (Hon.  Adye  DougUs)» 
pointing  out  the  necessity  of  having  the  transit  instrument  exactly  in 
the  line  of  the  true  meridian ;  that  I  had  found  by  a  number  of  star 
observations  that  the  meridian  mark  was  considerably  out  of  the  line» 
and  tliat  it  would  be  necessary  to  shift  the  stone  ;  that  in  its  present 
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positioD  it  WM  OMlen  for  the  pnrpoM  for  which  it  wu  intended,  and 
•ekicg  that  my  obeervations  as  to  the  error,  and  oaloalations  of  its 
•monnt,  might  be  referred  to  a  practioal  attronomer  for  veriBcation. 
The  reqoeat  waa  referred  to  Admiral  Bowden-Smith,  who  replied  that 
directions  had  been  given  for  the  Part  to  comply  with  it.  Captain 
PareyCoBt  then  came  to  the  ObaerTatory.  and  1  placed  everything  at 
hie  diaposal.  After  making  a  great  number  of  obaervationa  he  prepared 
the  following  report  to  the  Commander-in-Chief  of  H.M.  ahips, 
Aostraiia : — 

Difficulty  in  Ascertaining  Correct  Time  with  Transit  Instmrnents  at 
Obeervatory,  Hobart.~H.M.8.  Dart,  in  Frederick  Henry  Bay,  April  5, 
1894.  Sir,— In  accordance  with  your  memo  of  February  21  as  to  the 
above,  I  have  the  honour  to  report  as  follows :  - 1.  Transit  Instrument— 
The  instrument  in  use  is  of  2in.  aperture,  and  22i{n.  focal  length  ;  it  hat 
■one  of  the  usual  accessories  of  modem  transit  instraments,  sach  as 
micrometer,  tangent  screw  for  sideway  motion  of  the  eyepiece,  reversing 
apparatus,  eto.,  which  greatly  facilitate  and  add  to  the  excellence  and 
ftocnraoy  of  the  observations  obtained  ;  still,  in  the  hands  of  a  careful 
observer  no  doubt  an  accuracy  sufficient  for  the  purpose  required,  viz. , 
the  rating  of  chronometers,  is  obtained.  Mr.  Ktngimill  has  lately 
•ansed  to  be  added  a  Bohenbergen  eyepiece  and  amalgamated  mercury 
trough  ;  this  has  oreaUy  facilitated  the  speedy  and  correct  adjustment 
for  coUimation  and  level.  The  amalgamated  form  of  mercury  trough  is 
•specially  essential  on  account  of  the  vibration  set  up  by  the  ti^ms, 
which  pass  on  either  side  of  the  Observatory  at  a  distance  of  under 

Zuarter  mile  on  an  average  of  four  times  every  quarter  of  an  hour.  2. 
'locks.— There  are  two  clocks — one,  a  sidereal  in  the  transit  hut,  is 
•zpoeed  to  every  variation  of  temperature,  and  in  conseqaence  has  an 
•ver-fluctuating  rate  ;  the  other,  a  mean  solar  dock  in  the  Observatory 
bnildinsr,  has  to  be  corrected  every  day  at  noon  to  exact  mean  time  for 
dropping  the  ball,  and  can  therefore  be  said  to  have  no  known  rate. 
Gonsequently  in  the  event  of  cloody  weather  no  dependence  can  be 
placed  on  either  of  them,  and  the  time  is  regulated  by  a  single  box 
chronometer  kept  in  the  Observatory  building.  At  present  there  are 
■o  ready  means  of  accurately  comparing  the  clock  in  the  transit  hut 
■aed  for  observation  with  either  the  chronometer  or  the  mean  solar 
•lock.  At  small  expense  a  clock  face  might  be  fitted  close  to  the 
mean  solar  dock  electrically  connected  with  the  sidereal  clock,  affording 
Sk  simple  and  extremely  accurate  method  of  comparison  between  the 
two.  This  is  the  method  usually  employed  In  all  observatories.  A 
flood  standard  clock  is  much  needed ;  this  could  be  placed  in  the  oellar 
for  the  lake  of  uniformity  of  temperature,  and  electrically  coimected  as 
•hove  with  the  room  in  which  is  the  mean  solar  dock.  3.  Error  in 
Position  uf  the  Meridian  Mark  on  Mount  Nelson.— In  order  to  obtain 
this  the  distance  of  the  meridian  mark  from  the  transit  instrument  was 
first  ascertained  by  triangulating  between  the  two,  using  certain  data 

•obtained  from  a  local  triangnlation  by  Mr.  Manlt,  for  a  base  line« 
This  dist«nce  was  found  to  be  6,479ft.  A  wooden  scale  was  then 
oreoted  horizontally  across  the  meridian  mark,  and  graduated  in  arc  so 
M  to  form  a  distant  micrometer  when  viewed  through  the  telescope  of 
the  transit  instrument ;  this  enabled  the  azimuth  error,  as  found  by 
observation,  to  be  actually  shown  in  lineal  distance  at  the  meridian 
■Mrk.  Observations  were  made  as  opportunities  offered  on  various 
Bights  of  pairs  of  stars  differing  cousiderably  in  declination,  of  polar 

-stars  and  pairs  of  oircumpdlar  stars  at  opposite  culminations,  with  the 
vesulting  mean  deviation  of  64"  of  arc,  showing  the  present  position  of 
the  meiidlan  mark  to  be  2ft.  to  the  westwara  of  the  true  meridian. 
This  corresponds  very  nesriy  with  the  error  that  Mr.  Kingsmill  had 
previously  estimated  and  allowed  for.  The  probable  error  of  the 
obaervations  by  the  method  of  the  least  squares  is  +  -  2^6 ;  this  cor- 


vm 

respODdfl  to  a  lateral  distanoe  of  +  -  iin.  at  a  dieUooe  of  6,479ft. 
The  meridian  mark  in  ita  preaent  poaiUon  it  quite  naeleaa  for  the  pnr- 
poae  intended,  and  I  would  auggeet  thai  it  be  moved  2ft.  eaatwards 
into  the  trae  meridian,  and  alao  that  there  be  oat  In  on  the  face  of  th« 
etone,  in  addition  to  the  preaent  x  in  cirole,  a  feir  miorometer  teeth 
on  either  aide,  exactly  aimilar  to  the  marking  of  the  preaent  temporary 
wooden  aoale.  Thia  would  enable  the  reaidnal  imall  errora  in  asimnth 
of  the  transit  teleioope  to  be  at  any  time  daring  daylight  read  off  in 
aeconda  of  are  and  allowed  for  in  th^  uaual  manner,  inatead  of  the 
frequent  injurioui  alterationa  of  the  ad jaating  acrewa  of  the  inatrumentb 
4.  I  would  farther  wish  to  point  out  that,  although  when  thia  alteratioa 
ia  effected,  the  time  by  the  traoait  instrument  will  be  obtained  with  aU 
the  accorCOy  neoeaaary  for  the  purpoae,  yet  that  th^  preaent  meana  of 
commuoicating  it  to  the  ahipping  in  port  by  means  of  the  time  ball  ara 
quite  inadequate  and  liable  to  error.  Sigoala  are  aent  from  the  Obeer- 
vatory  to  the  aignalman  at  the  flagataff.  Fort  Mulgrave,  where  the  tima- 
ball  is  aituated,  by  eleotrioity  during  the  laat  minute  previona  to  1  p.m» 
The  electrical  fiitinga  are  ao  inferior  that  they  frequently  break  dowa 
entirely  for  daya  together.  Mr.  Kllery,  the  Government  Aatronomer 
at  Melbourne,  whilst  recently  in  Hobart  gave  aa  hia  opinion  that  thia 
might  bA  remedied  by  a  very  simple  alteration,  il^gain,  tbe  ball  ia 
boiated  by  a  rope  and  winoh,  and  in  order  for  the  ball  to  appear  to 
drop  at  1  p.m.  it  is  neoessaryfor  the  aignalman  to  let  go  the  wiooh  handle 
a  certain  time  beforehand  ;  thia  be  doea  when  he  aeea  the  last  time 
aignal  at  2sec.  to  1  p.m.,  he  actually  leta  go  aboot  iaeo.  to  1  p.m.,  and 
the  ball  itaelf  dropa  about  half  a  second  past  1  o'clock  ;  by  dint  of  long 
practice  and  habit  this  error  ia  fairly  cooatant,  and  variea  from  O'deeou 
to  O'Ssec.  too  late,  but  it  ia  obvioua  that  toe  error  ia  l*aole  to  variatioii» 
and  that  under  the  ciroumatenoes  it  ia  absolutely  Impoasible  for  th» 
man  to  drop  the  ball  exactly  at  1  p.m.  This,  I  think,  might  he  obviated 
by  acme  aimple  automatic  method  of  dropping  it.  to  work  with  tho 
asaiatarce  of  a  relay  by  the  same  electric  current  from  the  Observatory 
aa  works  the  time  signal.  It  woald  be  a  good  plan  in  future  when  the 
time-bnll  fails  infaccuracy  to  hoist  it  a^i^ain  immediately  half-maat,  oloea 
up  at  1*55,  an  1  drop  it  in  the  usual  manner  at  2  p.m.,  publiahing  tbe 
error  la  the  next  morning's  paper.  This  ia  the  usual  method  adopted 
in  many  porta  in  aimilar  cases.  6.  Lists  of  Stars— The  Nautioal 
Almanac  ia  quite  inadequate  for  tranait  work,  especially  in  soath  lati- 
tudes, by  reason  of  the  small  number  of  stars,  and  eepeoially  South 
Polar  atara,  for  which  the  apparent  placea  are  given.  It  is  seldom  or 
never  used,  even  at  tbe  Royal  Obeervatory,  Greenwich,  the  French 
"Uonnaissincedes  Temps,"  published  annually,  price  4f.  75c.,  being 
much  preferable ;  «.(/.,  in  the  "N.A."  the  App.  places  of  224  time  atara 
are  given,  and  one  South  Polar  a  tar ;  In  the  "  Connaissanoe  "  the  App^ 
places  of  360  time  atars,  and  11  South  Polar  atara.  I  would  auggesfc 
that  thia  work  be  added  to  the  Observatory  Library.  6.  Geographical 
Position. — The  position  of  the  transit  instrument  has  been  calculated 
from  that  of  the  transit  pier  In  the  Barrack-reserve,  used  by  the  U.S. 
Transit  of  Venus  Expedition  In  1874.  As  this  latter  stone  is  the 
standard  of  longitude  for  Tasmania,  I  would  sugsest  that  a  permaneet 
record  be  out  on  it  srlving  the  exact  latitude  and  longitude.  These  are 
furnished  by  the  Melbourne  Observatory,  viz.,  lat.  42*63  deg.  24miii. 
68ea:  long.  147'19deg.  57mln.  B.  I  have  the  honour  to  be,  sir,  voer 
obedient  servant,  Herbert  l£.  Pury-Cust,  Lieutenant  and  Commanaer.** 

That  is  the  report,  and  tbe  oolony  owes  a  debt  of  gratitude  to  Captaia 
Coat  in  providing  na  with  ity  and  for  which  the  oolony  did  not  qpend 
one  penny. 

Mr.  Mauia  urged  that  the  great  utility  of  the  work  done  at  the 
Observatory  would  be  enhanoed  If  the  Government  would  add  to  the 
establishment  some  magnetic  InatramenM. 


IX 

Mr.  E.  A.  Counsel  interestiagly  reviewed  the  development  of  tiuid- 
keeping,  »ad  pointed  oat  the  great  ooneeqaenee  oorreot  time  was  now 
in  these  days  of  quick  oommunlcation,  and  the  disastrous  results  likely 
to  follow  to  life  and  commerce  in  places  where  railway  facilities  were 
namerous  it  correct  time  were  not  maintained. 

The  Chaibman  followed  the  previoa«  speakers  in  praise  of  Commander 
Gust's  work,  and  hoped  that  the  colony  would  be  long  supplied  with 
Mr.  Kingsmiirs  observations.  With  the  assistance  of  the  Leake  bequest 
he  hoped  that  the  Observatory  would  be  made  one  of  the  permanent 
attractions  of  the  City  of  Hobart.  Although  the  present  was  not  a 
propitious  time  to  approach  the  Government  for  a«sistanoe,  still  h« 
thought  the  Royal  Society  would  help  in  securing  the  modest  additiona 
necessary  to  enable  the  work  to  be  done  more  accurately. 

Mr.  KiNOSHiLL  referred  to  the  difficulties  experienced  with  th« 
present  arraogcments  for  working  the  time^ball  and  gun.  The  electrical 
method  was  the  most  perfect,  and  as  the  use  of  the  current  would  be 
bnt  momentary,  he  suggested  that  arrangemenu  might  be  made  with 
the  Tramway  Company  for  utilising  their  powerfal  ourient  to  work  the 
ball  and  fire  the  gun  simultaneously,    (ilpplause.) 

The  Chaibman  thought  that  there  would  be  no  difficulty  in  securing 
such  an  arrangement. 

A    MBW  BUGALTFTCS. 

Mr.  L.  RoDWAY  read  some  botanical  notes  on  new  and  tare  plants, 
the  chief  interest  centering  on  a  further  description  of  a  eucalyptus 
(described  in  1886  by  Mr.  T.  B.  Moore,  and  named  Eucalyptm  miUUtri^ 
after  Baron  von  Miieller),  from  specimens  found  on  the  southern  slope 
of  Mount  Wellington,  just  below  the  Sprinffs,  where  the  tree  attains  » 
height  of  20Qft.  and  mure.  With  regird  to  the  timber  he  said — **  The 
'wooid  is  ot  a  pale  red  colour,  and  rather  heavy  ;  of  a  close  fibrooa 
texture,  of  great  tenacity,  and  is  commonly  used  for  palings  and 
•hingles,  bnt  it  makes  excellent  axe  handles,  and  would  be  very  useful 
lor  idl  purposes  where  considerable  strength  and  toui^hness  are  required* 

A  00&BE8PONDBNT  LOST. 

The  Sbohbtabt  read  a  letter  from  Baron  von  MUellert  stating  thai 
some  gentleman  in  Launceston  had  asked  him  for  his  opinion  regarding 
the  reservation  of  several  acres  of  public  land  for  preservation  in  its 
pristine  beauty.  The  answer  was  delayed,  the  Baron  wishing  to  send 
A  book  with  the  reply.  When  the  book  was  obtained,  the  letter  oon« 
taining  the  name  and  address  of  the  correspondent  could  not  be  found. 
The  Baron  now  foi  warded  the  book  to  the  Secretary  of  the  Royal 
Society  to  hand  to  his  correspondent  if  discovered. 


JULY. 

The  monthly  eTenisg  meetiDg  of  the  Boyal  Society  of  TmidadU 
held  at  the  Mttseam  on  TaoBday  evening.  Mr.  James  Barnard  ooonpied 
the  chair.  Apologiea  for  absence  were  received  from  the  Preiiaent 
(TiBooant  Gormanstoo)  and  the  Hon.  Sir  J.  W.  il^gnew. 

TASMANUN     TIMBERS  —  THBI&     OOMMEBGIAL     USES    AND    PBEPABATIOK 

K>&   MARKST. 

Mr.  A.  OsBORN  Grsen  read  a  praotioil  paper  on  this  subject. 
Be  stated  that  last  year  Tasmania  a  timber  exports  were  valued  at 
£18,000,  the  imports  at  £9,000,  and  the  excess  of  exports  over  importa 
for  the  past  five  years  was  i66«000.  Norway,  a  poor  and  sparsely 
inhabited  country,  with  no  trees  that  would  out  12in.  planks,  exported 
•very  year  timber  valued  at  several  millions  sterling.  Tasmania  was 
oovered  with  trees,  some  of  which  would  singly  furnish  suflSoient  timlwr 
to  build  a  ship ;  trees  furnishing  timber  lor  every  industrial  purpose^ 
OOD) paring  favourably  with  any  for  keeping  in  truth,  durabili^,  hard- 
ness or  softness,  heaviness  or  lightnees,  beauty  of  marking,  and 
fragrance.  Notwithstandiog  this  Tasroanian  timber  exports  were 
nominal,  the  woods  not  being  merely  unknown  in  the  world's  maikets, 
but  the  majority  were  only  known  as  curiosities  in  the  city  of  Hobart 
Itself.  A  bujer  would  have  difficulty  in  placing  an  order  for  them. 
Out  of  the  10  eucalypti  of  the  island  6  were  not  obtainable  in  plank. 
But  it  was  gratifying  that  our  timber  imports  were  yearly  falling  off, 
and  it  should  be  the  endeavour  of  every  one  with  the  interests  of 
Tasmania  at  heart  to  bring  her  valuable  timbers  into  more  general  use 
locally,  and  by  the  diffusion  of  more  exact  knowledge  to  bring  about 
auch  an  export  trade  as  would  for  ever  assure  the  colony  a  larse  and 
certain  revenue.  He  submitted  a  complete  list  of  Tasmanlan  timber 
trees.  These  would  supply  timber  for  every  industrial  purpose  for 
whichtimber  was  us?d.  It  was  said  that  **  common  hardwood  "was 
not  to  be  depended  upon.  The  faults  were  not  of  the  timber,  bnt 
Attributable  to  distinoc  kinds  of  trees,  cut  in  and  out  of  season,  being 
promiscuouslv  bundled  together  under  the  name  of  "  gum "  or 
**  hardwood  *^  timber,  to  the  want  of  classification,  and  to  the  use 
of  unseasoned  timber  where  only  seasoned  should  have  been  used  ; 
or,  where  unseasoned  timber  was  admissible,  using  it  without  proper 
provision  for  the  shrinkage  which  must  occur.  Suppliers  and  users 
must  recoffnise  the  necestity  for  treating  timbers  like  men — timbers 
must  be  classified  and  put  to  the  work  for  which  they  were  best 
suited.  It  was  a  hopeful  sign  that  a  large  cargo  of  named  euca]3rptus 
had  been  sent  to  London,  profitably  sold,  and  a  second  cargo  was  being 
prepared.  Sawmill  owners  and  timber  merchants  had  prayed  for  an 
uidependent  icspeotlon  before  the  timber  was  shipped,  and  were 
.diligently  seeking  how  to  assure  a  continuation  of  orders  and  further 
expansion  of  business.  The  necessity  for  inspection  was  shown  by 
the  fact  that  some  lots  were  not  allowed  to  be  shipped,  and  chiefly 
owing  to  the  appointment  of  an  indr pendent  inspector  the  shipment 
had  been  described  as  undoubtedly  the  best  that  had  ever  been  sent 
from  Hobart.  This  was  satisfactory,  bnt  it  was  only  once.  The 
Inspector  was  only  appointed  temporarily,  and  his  duties  then  only 
extended  to  keeping  out  bad  timber.  The  timber  was  only  to  be  used 
for  the  commonest  purpose,  for  paving  roadways,  and  coming  into 
oompetition  with  the  cheapest  timber  placed  upon  the  London  maiket — 
yellow  deal  in  short  lengths.  Not  that  yellow  deal  was  by  any  means 
to  be  despised,  for  it  was  of  a  durable  nature,  and  the  people  supply- 
ing it  graded  and  classified  it  as  a  matter  of  course.  Therefore,  if 
our  exporters  hoped  to  keep  the  footing  already  obtained  they  must  not 
dream  of  relaxing  a  jot  of  the  condition^  by  means  of  which  that  foot- 


hold  WM  obuined.  One  mixed  or  inferior  shipment  woald  h»ve  » 
most  damagioff  effect ;  might,  Indeed,  put  Tasmania  ont  of  the  market 
for  a  generation,  for  no  man  had  snoh  a  long  memory  aa  a  deoeiTed 
bnsineas  man.  The  intrineio  merita  of  Taamanian  timber  ironld  shortly 
win  for  it  a  position  in  the  home  markeu  if  they  were  not  clouded  and 
hidden  by  the  ignorance  and  carelessness,  or  worse,  of  millers  and 
exporters.  Let  millers  either  ring  or  fell  at  the  right  teaioo,  classify 
their  logs,  honestly  grade  their  planks,  and  beyond  this  not  only 
snbmit  to  bat  coort  and  demand  the  most  rigid  io dependent  inspection 
and  marking — then  not  only  woold  the  Derwent  from  New  Noifolk  to 
the  sea  be  thickly  dotted  with  vessels  bringing  timber  to  regular  lines 
of  ships  crowding  the  wharves  of  flobart,  bat  the  sonnd  of  the  axe 
and  the  ham  of  the  saw  woald  be  heard  throaghont  the  island.  A 
vast  opening  existed  for  oor  timbers  in  England,  France,  Spain, 
Portugal,  Italy,  and  the  Cape.  He  described  in  detail  the  method  of 
preparing  for  market  Baltic  deals,  the  wood  at  present  in  competition 
with  Tasmanian  hardwood  for  paving  blocks.  The  trees  were  felled 
when  the  sap  was  down,  and  they  were  sorted  for  size  ;  butt  lengths 
of  large  trees  were  set  apart  for  first  qualiU,  small  batts  for  second^ 
and  tops  for  third  and  fourth  qualidee.  On  behag  sawn,  the  planks 
were  again  examined  and  sorted  before  leaving  the  mill.  At  the  port 
of  shipment  the  timber  was  closely  examined  for  size,  catting,  and 
quality,  the  deals  going  forth  to  the  world  as  first,  second,  third,  or 
fourth  quality,  according  to  the  classification  adopted  at  t^e  particular 
port  of  shipment.  In  Norway  and  Sweden  nomerons  marks  were  used 
to  denote  each  qaalivy,  so  that  the  London  builder  finding  *' Jansen*s" 
cottiog  suitable,  naturally  inquired  for  his  trade  mark  when  next  in 
the  market.  Builders  did  not  use  deals  promiscuously,  but  chose  one 
mark  for  framing  doorp,  another  for  itudding,  house  and  warehouse 
ioors,  each  having  marks  considered  most  suitable.  At  other  Baltio 
ports,  sworn  officers  marked  timber  and  other  produce  as  first, 
second,  and  inferior.  Unmerchantable  qoalitiea  were  not  allowed  to 
be  exported  to  bring  the  port  into  discredit  in  distsnt  lands.  These 
marks  were  so  well  and  faithfully  applied  that  merchants  would  buy 
on  the  mark  alone,  and  the  value  of  the  marked  timber  was  as  well 
established  as  the  price  of  sold.  By  the  lettering  of  the  mark  the 
purchaser  could  pick  out  stacks  coming  from  particular  districts  near 
certain  porta  of  snlpment,  having  found  by  experience  that  the  timber 
wanted  waa  there  produced.  Satisfying  himself  by  inspection  that 
the  standard  of  excellence  he  had  so  loog  known  wsa  still  maintained, 
he  went  with  confidence  either  to  make  an  oflfor  for  the  shipment  or  to 
bid  for  lots  at  the  next  auction.  Not  a  deal,  pUnk,  or  batten  was  sent 
to  market  without  being  plainly  branded  on  the  end  with  marks 
denoting  where  it  came  from,  and  its  quality.  The  European  exporter 
knew  that  only  by  the  strictest  honesty  of  classification  could  he  gain 
the  confidence  of  the  market  and  foil  prioes.  In  these  davs  of  keen 
oompetition  the  difference  of  a  small  percentage  in  the  seUiog  price 
meant  the  difference  between  an  assured  competence  and  ruin.  At 
present  England  was  looking  for  new  sourcee  of  timber  supply^ 
Australasia  waa  anxiously  seeking  an  outlet  for  her  snperabundant 
resources.  To  retain  her  advantage,  he  suggested  that  Tasmania 
should  see: — '*  (i)  That  all  timber  be  rung  or  felled  when  the  sap  is 
down.  (2)  One  colour  ahould  be  chosen  for  branding  Tasmanian  timber. 
(3)  That  every  millowner  regiater  a  set  of  marks,  a  separate  mark  for 
each  quality  of  each  timber  that  he  saws,  and  mark  each  piece  that 
leaves  his  mill,  it  being  more  important  to  mark  bad  qualities  '  bad ' 
than  good  ones  *  good.'  (4)  That  all  resiitered  marks  be  properly 
protected.  (5)'  To  collect  and  make  public  the  fullest  information 
ooncehiing  the  msrks  and  qualities  of  our  timbers  ffcnerally,  giving 
equal  prominence  to  the  merits  and  defects  of   both  the  species  ot 
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timber,  and  of  the  lame  timber  from  different  looalities,  pointing  ont 
detail*  by  which  the  qaality  may  be  jadged,  in  fact  placing  the 
whole  of  the  looal  knowlodge  freely  at  the  service  of  inqairere. 
<6)  At  the  ontset  to  allow  nothing  to  be  lent  to  Europe  bnt  firet 
quality  timber,  and  to  prevent  lecond  quality  being  sent  until  there 
was  an  inouiry  for  it  (7)  That  an  independent  authority  shall  verify 
all  marks  oefore  timber  is  allowed  to  be  exported,  and  plaoe  an  officiiJ 
mark  upon  each  piece-  (8)  If  the  timber  were  picked  and  marked 
for  ce.tsln  uses,  t.g.,  paving,  framing,  floors,  Implements,  tool  handles, 
«ta,  it  would  be  an  advantage."  The  classification  mentioned  was 
Bcoessary  for  any  timber,  and  for  eucalyptus  perhapi  more  than 
anv  other  in  the  world.  With  such  a  system  of  classification,  with 
millers  ready  to  supply  any  quantity  at  short  notice,  and  exporters  able 
to  supply  seasoned  or  fresh  timber,  a  great  deal  necessary  to  ensure 
SQOcess  would  have  been  achieved.  But  to  complete  the  scheme  it 
would  be  necessary  to  have  an  energetic,  well-educated  business  man, 
well  up  in  the  qualities  and  uses  of  timbers,  with  samples  portable 
and  in  bulk,  in  the  rough  and  in  finiahed  articles,  whose  business  it 
should  be  to  drive  home  to  users  the  advantages  of  our  timbers. 
Tasmania  must  fce  satisfied  with  no  half  messoree  if  she  wished  to 
compete  with  her  neighbours,  to  introduce  a  new  material  Into  the 
mariets  of  England  and  to  change  the  trade  customs  of  one  oi  the 
meet  conservative  of  countries. 

A  number  of  specimens  of  timber  were  shown  by  Mr.  Green  to 
illustrate  the  superiority  of  Tasmanian  woods,  and  the  reading  of 
his  paper  evoked  loud  applause,  subsequent  speakers,  including  fion. 
C.  H.  Grant,  M.L.C.,  Messrs.  T.  Stephens,  M.A.,  F.G.8.,  A.  Mont- 
gomery, and  Morton,  endorsing  generally  its  contents. 

OTHER  PAPJLBS. 

Mr.  Jamxs  R.  MoClymont,  M.A.,  contributed  an  interesting  papsr 
on  '*  Ancient  wrecks  and  relics  of  European  vessels  on  Auttralisn 
oossts."  The  writer  dealt  with  wrecks  belonging  to  the  seventeenth 
century,  and  treated  his  subject  chronologically  and  topographically. 

Mr.  L.  BoDWAT  described  "A  New  Ceotrolepis,'*  of  the  order 
Centrolepidiffi,  seldom  honoured  with  attention  by  any  but  the 
inveterate  collector  or  the  botanical  student. 

The  customary  votes  of  thanks  were  passed,  on  the  motion  of  th* 
Chaibmax,  who  mentioned  the  probability  of  the  Connoil  considering 
the  timber  question  one  of  sufiicient  importance  for  a  renewal  of  the 
discussion  at  the  next  meeting. 
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AUGUST. 

The  Dsnal  moDthlv  meeting  was  held  on  Tuesday.  There  was  a 
fair  attendanoe  of  Fellows,  and  a  few  ladies.  The  chair  was  takeu 
by  Mr.  T.  Stepbeni,  M.A.,  F.Q.S.  The  Hon.  Sir  Jas.  Wilion  Agnew, 
K.C,M.O.,  M.I).,  M.E.G.,  and  Mr.  Jas.  Barnard  wrote  apologising  for 
their  absence. 

The  Secretary,  Mr.  A.  Mokton,  read  a  oiroalar  from  Mr.  Shirley, 
secretary  to  the  Australasian  Association  for  the  ^dvaocemeot  of 
Science,  which  meets  at  Brisbane  on  January  11,  1895,  and  following 
days,  soliciting  the  assistance  of  Fellows  in  making  the  meeting  a 
Boocess,  and  promising  them  a  cordial  reception.  Railway  and  steam- 
boat fares  would  be  reduced  to  visitors.  Mr.  Morton  seated  that 
Professor  McAulay  and  Mr.  Finoham,  Enaiineer-in-Ghiefy  would  read 
papers  at  the  Brisbane  meeting. 

Mr.  Robert  Henry  was  unfortunately  detained  by  heavy  weather 
in  the  Straits  Islands,  consequently  the  reading  of  his  paper  **  On  a  new 
method  of  dropping  the  time  ball "  was  postponed. 

GLACTATION  ON  THE  WEST  COAST. 

Mr.  MoBTON,  on  behalf  of  Mr,  X.  B.  Moore,  read  a  paper  on 
*'  Further  discoveries  of  glaciation  in  Tasmania."  The  paper  was 
lengthy,  but  most  interesting.  The  writer  commented  on  papers  read 
by  himself  and  other  Fellows  on  the  same  subject  at  previoua 
meetings  of  the  Society.  A  number  of  specimens  of  rocks  subjected  to 
glacial  action  accompanied  the  paper,  and  were  used  to  illustrate  the 
writer's  observations. 

The  Chaibuan  briefly  reviewed  the  papev,  and  explained  the 
difference  between  conglomerates  and  moraine,  and  their  probable 
origin. 

THE  PROTECTION  OF  MUTTON   BTRDS  AND  SEALS. 

Bishop  MoxTGOMEBT  read  the  following  paper  : — 

In  the  course  of  my  annual  trips  to  the  Fumeauz  Islands  I  have 
obtained  information  from  tbpse  whose  knowledge  of  the  habits  of  the 
sooty  petrel  can  be  relied  upon,  and  I  beg  now  to  lay  before  the 
Society  seme  further  retults  bated  nprn  personal  observation  and 
on  inquiries  among  the  balf-cattes,  in  order  to  supplement  what  I  read 
on  a  previous  occasion  on  the  same  subiect.  The  following  is  an 
accurate  statement  of  that  wonderful  ruth  of  these  birds  to  their 
breeding  places  every  evening  till  the  whole  colony  takes  its  departure. 
On  Goose  Inland,  evening  after  evening,  I  ensconced  myself  under  a 
rock  for  five  days,  notmg  every  indication  of  the  habits  of  these 
birds.  The  sooty  petrel  returns  to  its  hole  in  silence,  except  in  the 
case  of  a  few  belated  individuals,  who  indulge  in  a  hoarse  cackle  as 
they  fly  to  aud  fro,  apparently  unable  to  find  their  holes  at  once 
when  the  night  is  very  dark.  On  one  occasion  I  took  up  a  position, 
watch  in  hand,  on  a  rising  ground,  from  which  I  could  overlook  the 
whole  rookery,  as  well  as  the  sea  on  both  sides  of  the  island.  It  was 
in  the  month  of  February.  At  6  35  p.m.  not  a  petrel  was  to  be 
seen  anywhere,  though  I  could  tee  for  miles  on  all  aiders.  At  6.40  the 
first  bird  came  into  view.  At  6.43  the  sun  disappeared  ;  6  48,  »unset 
fiom  the  top  of  the  lighthouse  and  the  light  flashed  out ;  Cape 
Barren  geese  beard  in  the  distance  settling  for  the  night.  653, 
the  first  petrel  flew  rapidly  over  the  island  without  settlinff.  6.56.  the 
numbers  so  great  that  I  stopped  counting,  unable  to  oo  so,  6.58, 
the  birds  now  so  numerous  tnat  their  fli^^ht  was  bewildering.  7.6, 
the  numbers  at  their  maximum.     7.30,  nearly  all  the  birds  had  arrived. 
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and  now  the  andergionnd  noiset  w«r«  mott  extraordinary,  m  oil  was 

being  poured  down  the  throats  of  tens  of  thoassnds  of  yoang  birds* 

apparently  to  their  intense  satlsfaotion  after  their  24  hours'  fast.      I 

desire  also  to  place  on  record  the  following  fuller  statement  of  the  sooty 

petrel  at  an  earlier  period  of  its  annual  sojourn  amongst  us.    I  l>elieve 

the  facts  can  be  relied  upon  as  correct.    In  SeptemSer  mutton  birds 

come  back  to  us  to  dig  their  holes.     Where  they  have  been  sicoe  tha 

previous     May    no   one  seems    to   know   with    certainty.     I   hava 

interrogated  captains  of  many  ships  whether  they  have  e?er  been  seen 

by  them  in  these  winter   months.      In   all  cases  they  have  replied 

in  the  negative.      And    it  seems  we  are  forced   to   the   oonolnsion 

that  they  oetake  themselTos  towards  the  Sooth  Pole.    After  digging 

their   holes    they  vanish   for   abont    a   fortnight,    after   that    they 

reappear  to  lay  their  eggs.    The  female  soon  loses  her  condition  and 

betakes  herself  to  the  sea  for  about  a  week,  not  returning  during  tha 

interval.     Meanwhile  the  male  bird  sits  upon  the  egg,  and  he  in  tarn 

is  relieved  by  the  female  in  order  to  recover   his    oondition.    The 

egg   is  hatched  in  about  five  weeks.     When  the  young  bird  appeata 

both  parents  return  every  evening  to  feed  their  offspring.    For  most  of 

the  time  the  birds  desert  the  vicinity  of  their  breeding  pieces  daring 

the  day,  bat  in  the  Furneauz  Islands  during;  the  prevalence  of  easterly 

and  south-easterly  weather  the   parent   birds  keep  near   home,    the 

reason    being,  as  it  supposed,  that  this  wind  brings  them  especially 

large  i^oan titles  of  their  food.    It  was  remarked  to  me  ako  by  some  of 

the  most  ezperienoed  hands  that  after  a  oontinuanoe  of  sonth-easterl| 

weather  they   always  expect  to  obtain  a  larger  quantity  of  oil  from 

the  birds.     When  the  young  bird  is   taken  and  killed  he  is  carefully 

spitted  on  a  stick  and  kept  head  upwards  till  about  50  are  obtained, 

when  the  worker  equeezes  the  oil  from  them,  and  sends  them  away  to 

be  plucked  and  salced.     Every  year  one  or  two  white  specimens  of 

thit  bird  are  seen.    I  am  doing  my  utmost  to  obtain  one  for  this 

museum.      To  turn  now  to  the  practical  working  of  the  Act  pissed 

some  two  years  ago  for  the  protection  of  the  mutton  bird  industry, 

there  is  no  doubt  at  all  that  the  provisions  of  the  Act  have  been 

most  beneficial,  and,  practically  speaking,  if  the  reffulatioos  are  fairly 

carried  out,  the  petrels  will  never  leave  these  islands,  nor  will  they 

diminish  in  numbers.     There  are  a  few  points,  however  which  deserve 

the  attention  of  our  legislators.     At  present  there  is  no  restriction 

placed  on  the  number  of  persons  permitted  to  bird  on  any  island  ;  some 

day  trouble  may  arise.    Ic  is  certain  that  if  the  number  of  workers 

were  doubled  the  industry  would  be  endangered.  Secondly,  there  is  a 

feeling  among  some   of    those  engaged  in  the  industry  that  the  old 

birds    should  be  protected,    certainly  while  they   are  feeding    their 

youns;,    possibly  whilst  they  are  hatching   their  eggs.      At  present 

they  may  be  tftken  at    either    period    for  consumption  on  the  spot. 

Certainly  to  leave  the  young  bird  to  die  of  starvation  is  contrary  to 

the  dictates  of  humanity.    It  might  be  wise  to  maks  a  regulation  that 

no  old  birds  were  to  be  taken  after  a  fixed  day  in  January.     This 

would  prevent  the  death  by  starvation  of  young  petrels, 

THX  SEALIKO  tKDUSTItT. 

As  the  seal  rocks  are  now  to  be  thrown  open  once  more  to  sealers 
after  a  close  time  of  about  three  years,  it  may  be  of  interest  to  the 
Society  if  I  lay  before  its  members  the  suggestions  made  by  sealers 
and  others  for  the  protection  of  the  industry.  Mr.  Madaine,  of 
Clarke  Island,  advocates  the  protection  of  female  seals  altogether, 
following  the  law  that  obtains  in  the  Behring  Straits.  On  the  other 
hand,  the  most  thoughtful  of  the  sealers  themselves  assert  that  this 
would  vircually  stop  sealing,  inasmuch  as  the  female  seal  is  much 
more  numerous  on  the  rocks  than  the  male;   but  whether  this  last 
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•nertion  i«  true  I  am  not  In  »  position  to  My.  But  whilst  these  men 
do  not  wish  to  be  eltogether  debarred  from  killing  female  leaU,  they 
Yiew  with  abhorreooe  the  destrnction  of  the  females  whilst  their 
yonnff  are  dependent  upon  them.  More  than  one  of  them  has 
described  how  heartrending  are  the  cries  of  the  little  seal  left  to 
starve  on  the  rooks  before  It  can  take  to  the  water.  These  people 
advocate  a  close  time  for  seals  every  year,  namely,  the  period  when 
the  pops  are  being  snckled  and  before  they  take  to  the  water.  The 
time  they  sngsest  is  November,  December,  and  half  JaDnary.  This 
is  the  season  wnen  the  seals  are  easily  killed,  since  they  will  not  leave 
their  young.  Before  the  young  seals  are  bom,  apparently,  the  females 
can  take  very  good  care  of  themselves.  The  Tasmanian  sealers  look 
with  apprehension  also  upon  the  advent  of  vessels  from  New  Zealand. 
They  tell  a  story  (I  give  it  as  I  heard  it)  that  the  crew  of  one  of 
these  foreign  vessels  once  succeeded  in  extending^  a  strong  rope  net  of 
some  sort  round  a  rock  and  then  proceeded  to  kill  everything  upon  it» 
The  story  st  least  points  to  some  very  complete  system  of  destruction 
pnt  in  operation  by  these  energetic  foreigners.  Without  doubt  we  have 
arrived  at  a  critical  epoch  in  the  history  of  our  seals..  Thev  are  onoe 
again  extremely  abundant,  and  wise  regulations,  framed  without  loss  of 
time,  may  save  an  interesting  inhabitant  of  our  seas  and  protest  a 
▼aluable  industry  as  well. 

Mr.  BiRNABD  Shaw  stated  that  the  mutton  birds  are  protected  by 
existing  regulations  all  the  year  round,  excepting  from  March  to  May. 
The  proposal  now  Is  to  protect  the  young  birds  and  stop  the 
destruction  of  the  egss.  This  will  be  met  by  the  new  regulations. 
Birds  sitting  and  feeing  their  young  must  also  not  be  taken.  With 
regard  to  seals,  the  regulations  which  have  been  in  existence  since 
1891  expired  on  July  25th.  The  Commissioners  of  Fisheries  have  not 
yet  been  able  to  bring  the  new  regolations  into  force,  but  he  hoped 
that  when  they  were  in  force  they  would  be  in  operation  for  a  long 
time.  Fur  seals  only  were  protected,  and  of  those  the  females  were 
entirely  protected,  as  were  the  young  under  10  months.  The  regula- 
tions would  be  made  to  apply  to  Maoquarie  Island,  so  as  to 
strengthen  the  hands  of  the  Mew  Zealand  Government,  who  protected 
seals  in  their  own  waters,  and  when  they  discovered  skins  suspected 
to  be  "  poached  "  they  were  told  the  seals' were  captured  on  Macquarie 
Island. 

Mr.  A.  Morton  a^ao  spoke  on  the  subject,  and  pointed  out  that  the 
Tasmanian  fur  seal,  though  not  so  valuable  as  the  Alaska  species,  was 
the  true  for  seal  of  commerce.  There  'was  no  reason  why  the  seals 
should  not  return  in  the  great  numbers  of  early  days  so  soon  as  they 
were  protected.  The  sealer  had  no  belter  friend  than  Mr.  Bernard 
Shaw,  while  the  industry  itself  could  be  developed  into  a  very  important 
one.  It  should  not  be  overlooked  that  the  protection  of  the  seal 
was  helping  the  half-caste. 

ADDITIONS    TO    THE  MUSEUM. 

Mr.  MoBTON  laid  on  the  table  a  number  of  interesting  ourios  sent 
by  Rev.  John  Chalmers  from  New  Guinea  and  the  Fly  Kiver  district* 
which  included  a  drum,  bone  dagsers,  stone  axes,  and  other  articles.  A 
very  fine  pair  of  horns  of  an  Indian  bison,  presented  and  shot  by 
Colonel  Cox,  was  also  inspected  by  the  Fellows.  Colonel  Cox  gave  some 
interesting  particulars  of  the  animal  under  discussion,  and  stated  that 
its  habitat  was  in  the  Sheveroy  Hills,  Madras  Presidency,  where  he 
had  shot  similar  animals,  and  bagged  one  of  the  best  pair  of  horns  ever 
taken  in  India. 

Th^  proceedings  concluded  with  votes  of  thanks  to  the  readers  of 
papers,  the  donors  of  the  additions  to  the  Museum,  and  the  Chaiimao* 
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SBPTBMBBR. 

The  moDtbly  eveniog  meetlDg  of  the  Royal  Soci«fty  of  TMmanU 
held  at  the  Society's  room,  Muaenm,  on  Inesday.  September  12th. 
Uoo.  C.  H.  Grant  freaided,  »nd  there  was  a  good  atteodaoce. 
Apolof(ie8  were  received  from  the  Hon.  Sir  Jat.  Wilton  AgneWp. 
K.G.M  G.,  M.D.,  M.E.C.,  and  Mr.  Jas.  Pamard,  Yioe-FreeideBte. 

PROTECTION  OF  NATIVK  TAITNA. 

A  letter  was  reoeived  through  the  Premier  (Sir  Edward  Braddon) 
from  the  Anetrala^ian  Aseoctation  for  the  Ad?aooement  of  Science, 
Adelaide,  enclosins  the  report  of  the  committee  appointed  to  make 
recommeoHatione  for  the  protection  of  native  faana,  and  avkinft 
that  faemania  would  assist  in  carrying  out  the  recommendationi  of 
thie  committee.  Among  other  sugi^e^tPtns,  the  report  nrised  that  the 
Schout^n  Main  (Freycmet  Penioeula)  should  be  set  aside  as  a  national 
park  for  Tasmania,  that  the  Victorian  aod  Tasmanian  Grovemmepta 
flbonld  be  requested  to  draw  up  a  joint  Act  for  the  protection  of  tbe 
Cape  Barren  goose  on  those  islands  on  which  it  is  found  in  Ba»8  Straita  ; 
that  ezi»ttog  game  lawa  should  be  strictly  enforced,  and  that  in  all 
Game  Acta  proviaion  ahould  be  made  for  the  proclamation  of  diatrtcta, 
oompriiing  both  Crown  lands  and  private  property,  wherein  particular 
■peciea  may  be  absolutely  protected  for  indefinite  perioda. 

The  Secretary  (Mr.  A.  Morton)  aa'd  that  thia  communication  and 
report  had  been  aubmitted  to  Mr.  Bernard  Shaw,  who  had  dealt 
with  the  poinia  raised.  Concerning  the  recommendation  that  Freyoinet 
Peninsula  and  Sohonten  Island  should  be  need  aa  a  national  park  he 
(Mr.  Shaw)  had  reoeived  opinion  from  Mr.  John  Meredith,  of  Cambria, 
Glamorgan,  who  considered  that  while  the  Peninsula  was  nnauitable 
for  a  national  park,  owing  to  its  geological  formation,  etc.,  Schoatea 
Island  would  be  a  suitable  spot.  With  res^ard  to  the  protection  of 
the  Cape  Barren  goose  and  the  mutton  bird,  these  birda  were  already 
protected  by  Acta  of  Parliament  in  Tasmania,  and  the  inhabitanta 
of  the  ialands  were  generally  credited  with  obedience  to  the  provi- 
aiona  of  the  game  lawa,  and  the  constable  stationed  there  exercised 
anper vision  over  them.  The  suggested  provinion  for  absolute  protec- 
tion of  certain  apeciea  by  proclamation  for  indefinite  periods  already 
existed  in  Taam^nia  aa  regarded  native  game  birda,  but  not  aa 
regarded  animals. 

Bishop  Montgomery  aaid  that  there  were  a  great  many  mnttoa 
birds  in  the  Straita,  and  not  long  ago  he  had  aeen  a  large  number  of 
Cape  Barren  geese  there.  On  the  whole,  although  some  instances  of 
ruthless  slaughter  occurred,  the  Cape  Birren  goese  were  being  well 
protected,  fle  favoured  Cape  Portland  as  a  plaoe  where  the  native 
fauna  ot  the  colony  could  be  preserved. 

Mr.  Morton  complained  that  a]thon;!h  there  were  close  seaaona 
certnn  birda  ran  a  riak  of  being  exterminated  by  their  wanton 
slaughter  by  so-called  sportsmen. 

Tlie  Chairmait  considered  that  the  birds  of  the  iaiand  were  vry  well 
protected,  Aa  regarded  the  animala,  he  did  not  aee  how  they  could 
be  preserved  in  a  park  unless  of  a  v«*ry  large  area,  aa  aome  of  them 
preyed  on  others.  However,  it  would  be  as  well  to  keep  the  matter 
before  them,  and  if  an  opportunity  occurred  they  might  obtain  land 
for  a  national  park. 

PROTBCnoy   OF  THE  FUR  SEAL. 

The  Secretary,  after  apologising  for  the  abserce  of  the  president 
of  the  Fisheriea  Board  (Mr.  M.  Seal),  introduced  the  matter  of  th» 
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protection  of  the  far  seal  in  Bun  StrtiU  and  Macqaarie  Island,  and 
«aid  that  the  Gorernment  of  Taamaoia  had  nnfortoDately  decided 
that  there  ahonld  be  no  olote  aeaaon  for  thete  animali. 

Biabop  MoHTOOMXBT  waa  aorry  that  the  Go^emmeDt  ahonld  ha^e 
arrived  at  aach  a  conoloaioo,  for  nnqaeationably  if  there  were  no  doae 
■eaaon  there  would  not  be  a  aeal  left  in  two  yeara  Ume.  On  the  aoore  of 
hnmaoity  and  for  the  preaervation  of  the  aealiog  trade,  aome  protection 
was  necesaary.  The  iBlandera  were  in  favonr  of  a  oloae  aeaaon  of  abont 
10  weeka.  fle  moved, — **  That  the  following  be  a  deputation  to  wait  on 
the  Chief  Seoretarv  re  the  protection  of  the  far  aeal  :-^Sir  J.  W. 
Agnew  ;  Meaara.  U.  H.  Grant,  M.  Seal,  A.  G.  Webster,  Cur  zoo 
AUport,  and  the  mover." 

Mr.  F.  J.  Salibb  aeconded,  and  the  motion  waa  agreed  to. 


OBTHOOSAFBY  OF  OEOGBAFHIOAL  NAMES.. 

Sir.  T.  Stephens  drew  attention  to  a  circular  which  the  Govern- 
ment had  received  from  the  Royal  Geokraphical  Society  of  England 
on  the  orthography  of  geographical  names.  The  circular  advocated 
the  adoption  of  a  system  of  orthography  for  place  namea  which  would 
be  simple  enough  for  any  educated  person  to  master  with  the  minimum 
of  trouble,  and  which  would  at  the  same  time  afiford  an  approximation 
to  the  sound  of  a  place-name  such  as  a  native  might  recognise.  No 
attempt  would  be  made  to  change  namea  which  had  acquired  an 
eatablished  standing,  but  it  was  considered  that  in  new  names  it 
would  be  better  for  the  appearance  of  the  words  to  give  aome  idea  of 
the  pronunciation.  Aa  far  as  Tasmania  was  concerned,  very  little 
mttempt  had  been  made  in  the  early  days  to  preserve  the  native 
names,  and  the  fetv  there  were  aeemed  to  have  been  aeleoted  at 
haphazard  from  a  vocabulary  without  reference  to  their  suitability  to 
the  placea  to  which  they  were  applied.  He  believed,  however,  that 
the  Landa  Department  had  taken  some  pains  to  make  a  collection  of 
native  names  which  would  be  applied  to  new  placea  which  might  arise. 
He  thought  it  would  be  as  well  fcr  the  Society  to  assist  in  every 
possible  manner  the  object  of  the  Royal  Geogrsphioal  Society,  and 
moved, — **  That  a  committee  be  appointed  to  consider  and  report  on 
the  circular  issued  by  the  Royal  Geographical  Society  of  England  aa 
ffoUowB  :~Sir  J.  W.  Agnew  ;  Mesars.  J.  B.  Walker,  G.  hT  Grant, 
Bernard  Shaw,  and  the  mover,  with  power  to  add  to  their  number." 

Mr.  B.  Shaw  seconded,  and  the  motion  waa  agreed  to. 


YOTAGBS  TO  PAPUA. 

Mr.  J.  R.  MoCltmont,  M.A.,  read  a  paper  on  "Early  voyages  to 
Papua,  1511  to  15i5,"  which  he  illnatrated  by  relerencee  to  a  map  of 
the  world  and  other  charts.  The  paper  treated  the  snbjeot  ex- 
haustively, and  was  doaely  Uatened  to. 

Owing  to  the  lateness  of  the  honfa  Mr.  Robot  t  Henry '•  paper  on 
•  new  method  of  dropping  the  time  ball  waa  postponed  till  the  ntxt 
meeting  of  the  Society. 

The  Chaibhan  having  briefly  thanked  Mr.  IffoCivmont  for  his  paper 
and  gentlemen  for  their  remarlts,  the  meeting  oloaed. 
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OCTOBER. 

There  wu  ft  Urffe  attend anoe  of  Fellows  and  ▼idtonat  the  Royal 
Society  meeting  held  on  Taesday,  October  9tby  in  the  Art  Gallery, 
nnder  the  pretideney  of  Sir  Lambert  Dobaon.  Apologiei  for  abaenoa 
were  read  from  Hit  Ezoellenoy  the  Oovemor«  Hon.  Sir  Jamea  Wilson 
Agnew,  K.C.M.O.,  M.D.,  M.B.C.9  and  Mr.  Jamea  Barnard.  Muawi 
B.  T.  Solly  and  L.  (/ockhead  were  elected  Fellowi. 

A   VMW  MBTHOD   OF    DBOPPINO   TEM   TIMS   BALL. 

Mr.  Robert  Bshbt.  in  reading  a  Pftp«r  on  **  A  new  method  of 
dropping  the  time  ball,*'  referred  briefly  to  the  existing  meana  for 
letting  flobart  know  when  it  is  anpposed  to  be  1  o'clock.  In  bin 
opinion,  provided  the  arraogementt  were  all  in  good  working  order, 
th^reaent  method  ahonld  be  effective.  Bat  to  enanre  abeolate  accurate 
It  waa  deairable  that  the  proceaa  ahonld  be  antomatic  aa  far  aa 
poaaible,  and  with  this  object  in  view  he  anbmitted  a  aoheme  for 
dropping  the  \^U,  and  also  firinsc  the  gnn  electrically.  He  deaoribed 
the  details,  and  acknowledged  indebtedness  to  Captain  Parker,  B.N., 
for  the  idea  aa  to  the  manner  for  releasing  the  time  ball.  Variona 
other  appliances  were  in  nse,  bnt  this  ahonld  commend  itself  for 
aimplicity  and  inezpensiveness.  The  present  mode  of  aignalling  tha 
time  throaghont  the  colony  gave  all  that  was  desired,  and  should 
not  be  distnrbed,  bat  the  time  ball  arrangementa  shoald  be  separate 
and  distinct.  It  wonld  be  more  advantageous  to  use  a  special  dock 
for  the  signalling  instead  of  doing  it  by  hand.  Mr.  Henry  condnded 
his  paper  by  condacting  an  intereatiog  experiment,  which  coosisted  of 
firing  a  toy  gnn  and  dropping  a  model  time  ball  by  electricity,  tha 
Chairman  applying  the  current. 

Mr.  K1NO8MILL  (Government  Meteoroloffiat)  aaid  that  something 
more  important  tban  signalling  waa  to  firat  of  all  get  the  right 
time.  Supposing  the  ball  to  be  dropped  and  the  gun  fired  electrioally, 
if  there  waa  an  error  it  would  be  brought  home  to  him.  There  oonld 
be  no  third  party.  But  he  thought  he  was  at  libertv  to  mention  that  era 
long  there  would  be,  through  the  geoerosity  of  a  ottiaen,  a  better 
means  of  obtaininff  correct  time  than  at  present.  Mr.  David  Barclay 
bad  very  kindly  placed  his  clock,  known  to  be  the  best  in  the  Southern 
Hemispoere,  ajb  disposal  to  be  connected  electrically  with  the  Obaerva- 
tory.  With  liberty  to  read  Mr.  Barclay's  clock  alongside  the  present 
iustroment  in  cloudy  weather,  when  it  was  often  and  for  lengthy 
periods  impossible  to  take  observations,  a  better  standard  of  tima 
might  be  looked  for  in  the  future.  When  this  waa  done  he  wonld 
not  be  afraid  to  see  electric  signalling  eatablished. 

FBIXITrVB   THEORIES  OF    POLITIOAL   TEAOHIKG. 

^  Dr.  W.  Jethbo-Bbown,  M.A.,  LL.D.,  read  a  paper  on  "  PrimitiTa 
Theories  of  Political  Teaching,"  in  which  he  attempted  to  answer  th« 
questions  of  what  waa  the  earlieat  theory  of  political  duty,  and  at 
what  stage  in  trilwl  history  was  the  theory  evolved  ? 

Mr.  Mault  and  Rev.  Dr.  Soott  expressed  surprise  that  in  his  paper 
Dr.  Jethro-Brown  had  not  mentioned  the  patriarchal  origin  of 
authority. 

Dr.  Jbthbo-Bbowit,  in  reply,  said  that  the  point  waa  one  that  had 
been  very  elaborately  discussed  in  a  large  number  of  works.  At 
present,  so  far  aa  investigations  went,  the  patriarchal  theory,  aa  far 
aa  the  Aryan  races  were  concerned,  waa  better  than  any  other 
advanced.  But  we  must  distioKuish  between  theories  of  the  origin  of 
aooiety  and  theories  of  the  origin  of  political  duty,  nutil  we  got 
beyond  the  family  we  oonld   not  have  the  idea  of  political  duty. 


THB  HARTZ  MOUMTAINS. 

Mr.  J.  W.  fixATTix  read  some  '*Notea  on  a  reoent  trip  to  the  Harts 
Mountaina,"  detoriptive  of  a  photographic  tonr  throoffh  the  bash  from 
Oeeveston  to  the  lammit  of  the  moantaiDS.  The  paper  wae  elaborately 
Ulostrated  by  lantern  alidee,  manipalated  by  Mr.  Nat  Oldham,  and 
the  andienoe  waa  given  an  ezoe)lent,  intereating,  and  general  Idea  of 
the  ecenery,  lake  and  moantain,  bnah  and  plain.  Bir.  Beaititt 
considered  that  the  Hartz  Mountains  were  likely  to  beoome  popular 
as  a  tourist  resort  for  three  reasons:  (1)  They  are  easily  acoesslbie; 
(2)  every  mile  of  the  route  from  flobart  to  the  mountains  is  full  of 
Interest  and  beauty ;  (3)  they  oomprehend  every  phase  of  tourist 
enjoyment. 

Mr.  R.  M.  Johnston  proposed  a  vote  of  thanks  to  Mr.  Seattle, 
whom  he  thought  had  done  more  than  anybody  else  to  give  the 
world  an  idea  of  the  beautiful  scenery  of  Tasmania. 

Hon.  HsNRT  DOBSON,  M.H.A..  supported  the  motion,  and  suggested 
that  Mr.  Beattie  should  deliver  his  paper  as  a  leotute  again  In  the 
summer  when  the  city  is  full  of  visitors. 

The  vote  of  thanks  was  extended  to  the  readers  of  other  papera 
»nd  to  Mr.  Oldham,  and  carried  with  acclamation. 


189  3. 


MA  7. 

The  fint  moctlag  of  the  1895  Miiion  of  the  Royal  Society  of 
Taamania  (wae  held  io  the  Art  Gallery,  Moaenm,  on  Toeeday,  May 
20th.  There  waa  a  very  large  atteudance.  Sir  James  Agnew  ooov- 
pyiog  the  chair  In  the  absence  of  His  Excellency  the  Governor,  wba 
had  a  prior  engagement. 

FAPEBS. 

The  following  papers  were  taken  as  read  :— 

**  NoTBS  ON  A  Mineral  Substangi  New  to  Tasmanu/'  by  Mr.  W. 
F.  Petterd  :^DariDg  a  reoent  ▼isit  to  the  Zeehan  silver-field  my 
attention  was  drawn  to  a  peculiarly  ooloared  and  onnsnal  form  A 
pyrites  occarring  in  one  of  the  silver-lead  lodes  on  the  property  of 
the  Silver  Qaeen  Prospecting  Association.  It  is  found  in  aooia 
qaantity,  both  maBsi?e  aod  disseminated,  closely  associated  ivlth 
varions  other  forms  of  pyrites  and   richly  argentiferous  galena  in  a 

Krtionof  this  particular  lode,  locally  known  as  "Clarke's  Tribnta.** 
colour  it  is  of  an  unusual  greenish  grey  with  a  bronze-like  highly 
metallic  lustre,  but  is  sometimes  inclined  to  brass  yellow  from  extreme 
admixture  of  chalcopyrlte.  It  is  very  brittle,  with  an  uneven  fractnre* 
Its  hardness  is  about  4,  of  the  scale  ;  specific  gravity,  4*5.  Upon 
a  qualitative  analysis  by  the  wet  process,  and  examination  with  the^ 
blowpipe,  the  substance  proves  to  be  a  rare  mineral  known  as  stannite 
(a  sttlpho-stannate  of  iron  and  copper),  or  chemically,  2  Fe,  Sn 
S2+2  Cu  S,  Sn  82=829*77;  Co  2977,  Sn  27 '44,  Fe  13^=«100. 
The  mineral  is  commonly  known  as  '*  tin  pritet,"  or  *' bell-metal  ore,* 
and  is  almost  peculiar  to  the  stanniferous  districts  of  Cornwall,  Bng* 
land,  beiog  only  rsrely  found  out  of  its  original  locality.  It  has  been 
reported  to  occur  in  Bohemia,  at  Zinnwald,  in  the  Erzgebirge,  with 
blende  and  galena.  In  Australia  it  is  reported  to  occur  in  extremely 
limited  quantitv  in  the  tin  districts  of  New  South  Wales  and  Northern 
Queensland.  The  findinflc  of  this  mineral  in  association  with  silver-lead 
is  quite  unexpected,  and  very  interesting  from  a  scientific  point  off 
view,  more  especially  as  it  is  in  itself  of  a  high  argentiferous  valuo» 
which  is  quite  a  new  feature  with  this  chemical  compound.  I  mm 
informed  by  Mr.  J.  G.  S.  Stitt,  of  Zeehao,  that  its  average  silver 
value  is  about  90cz.  per  ton,  and  that  it  is  readily  purchased — mixed 
with  other  minerals— by  the  local  ore-buyers.  Numerous  analyses  of 
•tannite  from  Zinnwald  and  Cornwall  give  a  metallic  tin  value  of 
from  25 '81  to  31*62  per  cent.,  the  copper  varying  from,  2.3  55  to  30*0^ 
but  I  am  not  prepared  with  information  as  to  the  metallurgical  value 
of  either  metallic  constituent  as  occurring  in  chemical  association.  I 
have  submitted  samples  to  Professor  G.  H.  F.  (Jlrioh,  of  the  Dnnedin 
University,  who  writes,  under  date  March  30,  1895  :»**  The  sample 
of  ore  is  stannite,  or  bell  metal  ore,  as  yon  supposed.  Our  lecturer 
in  metallurgy  and  assaying,  Mr.  Fitzorerald,  made  a  rough  quantitative 
analysis  of  the  ore,  the  results  of  which  fall  also  within  the  range  of 
the  analysis  given  for  stannite  in  Dana's  *  System  of  Mineralogy.'  Its 
colour,  streak,  hardness,  and  indistinct  cortical  cleavage  are  also  in 
agreement  with  those  given  for  the  mineral.  If  the  ore  occurs  in  any 
quantity  the  respective  mine  owners  would,  I  think,  be  wiae  in  getting 
it  picked  out  for  separate  sale,  with  the  object  of  having  its  contente 
in  oopper  and  tin  taken  into  account  in  the  sale  price  in  addition  te 
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the  per  oent.  of  tilver.'  The  lawple  aent  with  thii  note  if  one  of 
many  collected  bv  Mr.  Stitt  and  myaeU  from  the  ore  heap  at  the 
looality  mentioned.  Will  yon  pleaae  add  this  to  the  Moienm  colleo- 
tion. 

*'NOTBS  ON  FUBTHSB  PbOOFS  OF   QlAOIATION   AT  LoW   LEVELS,"  BT 

Ms.  T.  B.  MooBB,  F,R.0.8.— After  referring  to  an  extract  from  » 
letter  to  hinuelf  from  Profeaaor  R.  V.  Lendenfeld«  of  the  UnWeraity 
Csemowitz,  relatlTC  to  and  agreeing  with  »  previona  paper  on  the 
€r8t  proofs  of  land  giftciationa  in  Tasmania,  the  writer  said  that  upon 
examination  of  the  banks  of  the  King  Ri?er,  West  Coast  of  Tasmaniat 
•he  had  discovered  large  ice  worn  bonlders,  striated  and  grooved,  in  the 
deep  gorge  of  the  river  sitaated  at  the  upper  leading,  and  also  similar 
glaciated  bonlders  in  Harvey's  Creek,  at  a  diatanoe  of  a  quarter  of  a 
mile  from  its  junction  with  the  King  River  at  the  landing.  Th« 
boulders  were  large,  many  tons  in  weight,  and  oomposed  principally  of 
Silurian  sandstone,  and  the  distinctness  of  the  planed  surfaces,  grooves, 
•nd  8tri»  was  a  oonclaai?e  proof  that  the  period  of  the  transposition  by 
the  ice  wae  of  very  recent  (comparatively)  date.  Theae  blocks  were  at 
an  altitude  of  not  more  than  Kx^ft.  above  the  sea  level.  In  the  same 
looality,  on  the  southern  bank  of  the  river,  150ft.  above  its  bed,  was  a 
large  moraine,  composed  of  rooks  brooght  from  the  inland  mountainia 
proDably  at  the  beginoing  of  our  glacial  period.  During  the  recent 
eubstantial  improvements  to  the  8tranan-Lyell-road,  a  very  interesting 
phenomenon  of  the  glacial  action  had  been  exposed  through  the  ao« 
cumulation  of  rubbish  and  moss  being  removed  from  the  cuttings  and 
drains  of  the  road.  A  full  description  of  this  phenomenon  was  gi?en, 
and  as  it  waa  accessible  on  the  way  to  the  greateet  mine  in  the 
Island,  which  many  scientists  and  geologists  were  sure  to  visit,  it 
wae  to  be  hoped  that  more  able  men  than  the  writer  would  give  their 
views  as  to  its  age,  origin,  and  nature.  Illustrative  specimens  from 
this  last  discovery  were  exhibited. 

**  Motea  on  some  new  fossil  planta  to  Tasmania,"  by  Mr.  R.  M. 
Johnston,  F.L.8.,  and  *'The  botany  of  the  Hartz  and  Adamson 
Bangea,"  by  Mr.  L.  Rodway. 


AUGUST. 

The  niaal  monthly  meetiBg  wm  held  on  Tneiday,  Aogoat  lOth,^ 
llr.  T.  Stephens,  M.A.,  F.O.S.«  Vioe-Ptetident,  fai  the  ohair. 

The  SiORSTABT  (Mr.  Morton)  read  apologiee  from  Sir  Jamea  Agnew 
Colonel  Legge,  and  Me«n.  Jamea  Barnard  and  A.  O,  Weheter. 

ORiaiXVAL   BB8BAR0HB8. 

The  Skorbtabt  read  a  oommunicatlon  from  the  Boyd  Society,  New 
Booth  Walea,  offering  iti  medal  and  £26  for  the  host  oommanloatioa 
oontalning  reiolts  of  original  research  or  obaervations  npon  loientifio 
■nhjeott,  to  he  lent  in  hy  May  1,  1806,  and  May  1, 1897. 

TIMBKB  TOUKD   BKNEATH  ALLUVIAL  DRIFT. 

The  Secrbtabt  read  a  P*pw  hy  Colonel  Legge,  R.A.,  on  "Timber 
fonni  beneath  Allavial  t>rlft  at  Swanaea,"  abridged  ae  followf:^ 
Driving  from  Bioheno  to  Swansea  traTellera  crossing  the  Lyne  Sugar 
Loaf  Range  come  suddenly  In  view  of  the  large  level  tract  of  country 
lying  south  of  the  hills  stretching  from  Cranbrook  towards  the  ranges 
bounding  St.  Fan)  Valley  on  the  east.  This  tract  is  mainly  formed 
by  the  coast  raoge,  from  St.  Patrick  Head  to  Bioheno,  suddenly 
awenring  inland  at  the  latter  place,  and  joinina  the  highlands  east  of 
St.  Paul,  lying  some  distance  from  the  East  Coast.  About  Swansen 
the  ranges  approach  the  coast  again,  following  the  shore  southwards. 
The  coootry  thus  hemmed  in  is  alluvial,  formina  what  may  be  styled 
the  basin  of  the  Swan  River,  the  Cygnet,  and  the  Wye.  On  eziatiog 
maps  these  mountain  features  scarcely  appear.  The  surface  of  thin 
basin  is  mostly  level,  with  occasional  gentle  rises  of  about  100ft. 
The  soil  is  chiefly  dark  chocolate,  apparently  the  result  of  denndatioa 
and  drift  from  the  extensive  valleys  on  the  highlands  at  the  back. 
On  the  Cambria  estate,  lying  mainly  at  the  foot  of  the  ''Lookoat,** 
locally  the  soil  is  rich  and  deep ;  and  on  that  portion  between  the 
main  road  and  Oyster  Bay  is  an  extensive  lagoon,  which  seems  in 
former  times  to  have  foined  the  Meredith  River  by  an  extinct  water- 
oourse,  visible  in  the  form  of  a  sinuous  depression,  on  the  oonrae  of 
which  a  deep  dyke  has  recently  been  cat  by  Mr.  Meredith  to  drain 
the  lagoon.  In  its  shallowest  part  this  ditch  attains  a  maximum 
depth  of  about  12ft.,  and  it  was  at  the  bottom  the  log  was  found 
across  the  drain.  The  wood  is  almost  black,  like  Irish  **  bog  oak,'* 
resembling  ebony  in  texture.  When  cuttioff  the  sawdust  was  very 
fine.  From  its  appearance  the  wood  is  probably  one  of  the  eucalyptus  ; 
if  so  it  throws  an  interesting  light  on  the  antiquity  of  this  genus,  as  ife 
must  have  been  buried  many  thousands  of  years.  Where  the  log  wan 
met  with,  the  first  3ft.  or  4ft.  consisted  of  chocolate  soil,  merging  biUk 
n  yellowish  clay  loam,  deepenlog  again  about  10ft.  into  peaty  substance. 
Further  up  the  dyke  a  thick  bM  of  shingle,  intermingled  with  stonea 
of  rounded  form  about  as  large  as  a  mouse's  head,  took  the  plaoe  of 
olay.  This  was  probably  the  bed,  while  the  bottom,  where  the  log 
was  found,  was  no  doubt  muddy.  Towards  the  Isgoon  the  materiu. 
excavated  is  dark  peaty  soil,  continued  to  the  edge  of  the  neoroaa. 
From  the  whole  appearance  of  the  surroundiuff  land  the  alluvial  depoais 
is  one  of  great  age,  rendering  the  discovery  of  great  interest,  not  only 
on  account  of  its  antiquity,  but  in  connection  with  the  capability  of 
the  particular  spedes  of  tree  to  withstand  decay  throughout  •nch  a 
lengthened  period. 

Mr.  R,  M.  Johnston  said  he  had  examined  the  wood  superficially ;  b» 
would  not,  however,  be  prepared  to  sav  what  it  was  nnlesa  by  il 
microscopic  examination.  It  was  a  highly  lignlfied  specimen,  and  h» 
had  met  with  similar  woods  on  the  West  Coast.  Woods  of  this  kbid 
oonunonly  ooour  in  drifts  in  other  parts  of  the  colony. 
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THE  YAN-TAILED  OUOKOO  IK  TASMAKIA. 

The  SiCBRABT  read  the  following  paper,  alio  by  Colonel  Legse,  on 
findibg  of  a  fan-tailed  oaokoo  in  TaBinanta,  In  which  It  waa  ateted  that 
the  writer  obaer^ed  a  beantifal  adnlt  example  of  Cfueidiu  floMlifomUB 
(fantalled  oaokoo)  near  Apaley,  Bast  Coast,  the  ooontry  paaaed  through 
being  gnm,  she-oak,  and  Oyster  fiay  pine  bosh ;  the  oaokoo  lodged 
on  a  branoh  by  the  road  side,  affording  a  good  ^iew  of  its  plamage. 
8aoh  a  late  oocarrenoe  of  this  migrant  was  worthy  of  record ;  it  was 
improbable  that  it  woold  winter  here  ;  for  eeveral  snmmer  visitants 
have  been  observed  in  this  sheltered  region  late  into  the  winter,  and 
ibis  cnckoo  probably  made  a  |^rolonged  sojourn  thronsh  the  mild 
elimate.  (hiundui  JIabeUiJormis  inhabit*  most  parts  of  the  continent, 
from  Cape  York  to  Victoria,  and  westward  to  West  Anstralia,  aad 
far  inland  beyond  the  Murray.  It  arrived  here  abont  the  end  of 
September  or  beginning  of  Jnly,  and  left  at  the  end  of  March  and 
throoffhont  April.  Mr.  O.  Adams  saw  one  at  Piper  River  on  July 
S4, 1887. 

SOUTHXBN  8T01TB    PLOVKB. 

The  SsoKETART  read  some  notes  apon  the  discovery  of  the  Soathem 
•tone  plover  fJSdien4mu§  graUarius)  in  Tasmania,  in  which  he  showed 
that  the  bird  had  a  very  wide  dittribntion  over  the  Anstralian  Con- 
tinent. The  body  is  nearly  the  size  of  that  of  a  hen  pheasant,  and 
the  fiesh  of  excellent  eatios.  The  habits  of  the  bird  resemble  those 
found  in  Ceylon.  It  inhabits  sandy  plains,  crowns  and  sides  of  grasiy 
hills  and  flatf ,  between  the  mountain  ridges  partionlarly.  Occasionally 
It  Is  met  with  in  pairs,  and  sometimes  in  small  flocks.  It  is  shy,  and 
mas  with  great  rapidity,  but  when  not  inclined  to  fly  it  squats  down  on 
Its  less  by  the  side  of  a  atone  or  Jog,  and  remains  so  dose  to  it  that  it 
may  be  almost  trod  upon  before  rising.  One  of  the  birds  was  sent 
hy  Mr.  McCloskey,  Spring  Bay,  and  the  other  by  Mr.  F.  Morris, 
Swansea.  The  bird  was  excellent  for  the  table,  and  he  trusted  it 
woold  increase  and  multiply.  The  plumage  of  the  specimens  submitted 
would  seem  to  indicate  that  they  were  in  too  good  a  condition  to  ha?e 
been  blown  over. 

Mr.  B.  Shaw,  who  bad  shot  over  every  inch  of  the  country  where 
the  birds  were  taken,  said  be  did  not  remember  having  ever  heard 
of  or  seen  the  plover  under  dlBcussion. 


PROOFS  or  GLAOIATION  AT  LOW  LKVELS. 

The  Seobbtabt,  for  Mr.  T.  B.  Moore,  F.B.G.S.,  read  a  paper  on 
this  subject,  based  on  observations  made  by  him  on  the  King  River, 
between  i'ine  Cove  and  Strahan,  where  he  found  large  ice-worn 
boulders  striated  and  srooved  in  the  deep  gorsce  of  the  river  near  the 
upper  landing.  The  boulders  were  composed  principally  of  Silurian 
sandstone ;  the  planed  surfaces,  grooves,  and  stria  were  fairlv  distinct, 
proving  beyond  doubt  that  the  transportation  of  the  boulders  by  ice  waa 
of  very  recent  date. 

Mr.  R.  M.  Johnston  said  on  a  future  oooasion  he  would  take  an 
opportunity  to  give  his  reasons  for  not  accepting  the  conclusions  arrived 
at  by  Mr.  Moore.  He  read  a  few  notee  which  he  himself  had  made  on 
disooveries  of  evidences  of  glaoiation  in  Tasmania  by  geologists  over  20 
ago. 


NKW   OX7INXA    8IONB    ADZB8. 

The  SxoBKTAKT  submitted  six  stone  adses,  which,  he  said,  were  the 
finest  specimens  he  had  ever  seen.    They  were  of  a  lUnd  of  greenstone* 


the  heftviect  being  10|Ia.  In  Itngth  tod  lOila,  in  girth.  The  adsee  weM 
from  the  Fly  River,  New  Gainee,  and  were  preeented  to  the  Moaeam 
by  the  Rev.  Jamee  Chalmen  with  other  valaable  and  Intereiting  ethno* 
logical  •peoimena. 


OOMPUMBNTABY. 

The  Ghaibm AK,  In  moving  the  cottomary  votee  of  thanke  to  tlM 
writer!  of  the  p^pon  eabmittad,  took  the  opportunity  of  comment- 
ing npon  acme  of  tnem.  Regarding  the  apeoimen  of  wood  submitted 
by  Colonel  Legge«  he  aaid  he  would  not  be  at  all  enrpriaed  to  find 
that  it  wae  some  reiinoufl  tort  of  pine  and  not  a  enoaljrplL  Xbe 
ornithological  papers  by  Colonel  Legge  and  Mr.  Mofton  were  most 
interesting  to  lovers  of  natural  history.  Mr.  Moore  also  deserved 
the  thanks  of  the  Society  for  his  paper,  which  was  valuabloi  oonsidered 
as  the  result  of  careful  observationa« 

The  meeting  then  concluded. 


zxv 

SEPTEMBER. 

The  monthly  evening  meeting  of  the  members  of  the  Roykl  Society 
of  TMmania  was  latt  held  on  Mondajr,  September  7th.  in  the  Art 
Gallery  of  the  Mnieam.  A  lecture  on  *'  The  Primary  Law  of  Valne  or 
Price,"  by  Mr.  R.  M.  Johneton,  F.US.,  Oovemment  Statietioian,  naa 
given. 

Mr.  Bernard  Shaw  preaided,  and  among  those  present  were  : — The 
Treasurer  (Hon.  P.  0.  Fyih),  Messrs.  F.  W.  Piesse,  M.L.C.,  N.  S. 
Lewis,  M.H.A,  Henry  Dobson,  M.H.A.,  Rev.  J.  B.  W.  Woollnongbi 
M.H.A.,  etc. 

The  SsoBETABT  (Mr.  Alex.  Morton)  read  a  letter  from  His  Bz* 
oellency's  private  secretary,  intimating  that  owing  to  domestic  bereare- 
ment  Lord  Gk>rmanston  was  nnable  to  attend.  letters  of  apology  wera 
ftlso  read  from  Sir  James  Agnew,  the  Premier  (Sir  Edward  Braddon), 
the  Minister  of  Lands  (Hon.  A.  T.  PiUinger),  Hon.  T.  Reibey,  M.H.  A.» 
«nd  Mr.  Maokenaie,  M.H.A. 

The  Chairman  having  formally  introdnoed  the  leotnrer, 

Mr.  Johnston  first  spoke  of  the  proper  nse  of  economic,  terms. 
Under  the  generic  term  "wealth"  there  was  exchange  wealth,  social 
wealth,  national  wealth,  oosmupolitan  wealth,  capital  wealth  and 
eonsnmable  wealth.  Many  need  the  term  '*  wealth  "  in  a  loose  way. 
In  the  same  way  there  was  individual  capital,  oonsnmption  capital, 
fixed  capital,  anxiliary  capital,  potential  capital,  circulating  capitals 
and  persDnal  capital.  Then  there  was  ntllity^total  utility  and 
marginal  and  final  utility.  Under  *'  value "  there  were  such  ez* 
pressions  as  price  or  exchange  value,  money  valoe,  unit  of  value  or 
ratio  of  exchange,  economic  price,  present  valne,  deferred  value,  capital 
value,  and  annual  value.  Under  "  rent "  there  was  ground  and  build* 
ing  rent,  producer's  rent,  ability  rent,  wage-earner's  rent,  economic 
rent,  and  quasi-rent.  '*  Under  price"— economic  price,  eqnilibrium 
priooy  monopoly  price,  loan  price,  fancy  price,  famine  price,  robbery 
and  violence  price.  Then  under  ''wages"  were  nominal  or  money 
weges,  and  a  more  important  thing— rent  wages,  or  purchasins  power. 
He  expounded  the  proper  applications  of  these  terms.  There  waa 
the  primary  law  of  value  or  price,  and  that  was  the  subject  of  his 
discourse.  He  argued  that  economio  cost  of  production  (and  not  the 
ilinsive  and  indefinite  sotnetbing  called  the  ratio  of  demand  and  supply), 
waa  the  primary  law  which  regulated  and  determined  the  respective 
raiioa  and  prices  at  which  the  precious  metals  and  all  other  oommo* 
ditles  and  services  exchanged  with  each  other.  The  "scarcity  off 
gold"  theorr  of  the  decline  of  prices  could  not  be  reconoiled  with 
plain  facts,  fur  the  decline  of  58  per  cent,  in  cotton  cloth  wai  conjoined 
with  an  increase  of  112  per  cent,  in  the  wages  of  the  operatives  since 
1847.  The  fall  of  68  per  cent,  in  prices  was  likewise  irreconcilable 
with  the  ratio  of  demand  and  supply  theory.  Cheapened  cost  of  pro- 
duction, the  true  primary  law  of  economic  price,  was  the  only  theory 
which  harmonised  with  all  the  facts.  Theories  as  to  the  acarcity  of 
gold  or  the  appreciation  of  gold  and  ratio  of  demand  and  supply,  which 
oould  only  at  best  be  reconciled  with  a  very  small  part  of  the  facts, 
must  be  abandoned  as  unsatisfactory  and  altogether  misleading.  Supply 
waa  subordinate,  and  depended  upon  demand,  whilst  the  cost  of  produo- 
Inff  the  supply  wss  the  primary  law  which  determined  its  economio 

Erioe.  Then  if  it  be  true  that  coit  of  production  was  the  true  primary 
iw  of  eoonomic  value  or  price,  it  might  be  confidentlv  asserted  that 
any  attempts  made  by  Qovemments  to  fix  arbitrary  laws  for  deter- 
mining the  relative  exchange  values  of  any  commodities  (such  as  gold 
and  suver  in  the  scheme  of  bimetaUism)  would  be  as  futile  as  to  pase 
arbitrary  laws  for  determining  the  absolute  specific  gravities.    The  true 
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oaoM  of  deoUne  in  prioM  waa  due  to  th6  increaaiDg  impro^ettkcnts  ia 
•toiiin,  obemUtry,  and  laboar-aaving  machinery.  He  concluded  by 
Quoting  tbe  author  of  "  Beoent  Bconomio  Chaofi^ "  (Mr.  David  ▲. 
Wella)  in  saying  that  "  to  inppoie  now  that  a  change  in  the  relative 
▼alne  of  the  two  preciona  metab  (gold  and  silver),  a  change  whicb 
has  not  in  any  degree  reetricted  their  natural  supply  or  diminiahed 
(heir  monetary  or  industrial  use.  has  exercised  a  concurrent,  auperior, 
and  predominatory  luflaence  in  respect  to  the  prices  of  all  other 
oommodities  or  sarTices,  would  seem  to  be  almoat  incompatible  with 
the  dear  ezerciie  of  one's  reasoning  faculties." 

The  addreaa  was  illustrated  by  a  number  of  cleverly-prepared 
diagrams. 

Mr.  Ftsh  characterised  the  paper  aa  a  most  able  and  elaborate 
dissertation,  and  one  which  would  be  classified  and  appreciated  amon« 
adentific  papers  of  the  kind  throughout  the  world.  If,  however,  chey 
found  that  the  primary  law  of  value  or  price  waa  the  economic  coat 
of  produobion,  many  of  them  would  have  to  turn  themselves  inaide  out 
in  regard  to  their  settled  theories. 

.  Mr.  WooLLNonoH  felt  doubtful  as  to  the  results  Mr.  Johnaton  had 
strrived  at,  whilst  still  having  great  confidence  in  his  talent  in  suok^ 
matters. 

Dr.  Benjafikld  wanted  to  know  whether  to- day  it  waa  taking 
double  as  much  labour  to  produce  a  ton  of  gold  that  it  did  20  yeara. 
ago? 

Mr.  Johnston  :  No ;  it'e  just  stationary.  It's  the  cost  of  producing 
diver  that  has  reduced. 

Dr.  Benjafibld  insisted  that  gold  was  produced  to-day  cheaper 
than  ever,  and  in  larger  quantities. 

Mr.  Johnston  :    The  quantity  does  not  settle  its  cost. 

Mr.  Fysh  thought  that  there  Mr.  Johnston's  difiBoulty  came  in. 

Dr.  Bknjatikld  remarked  that  the  purchasing  power  of  gold  wan 
higher  to-day  than  it  had  been  knOwn  to  be  for  many  yeara. 

Mr.  Johnston  dissented. 

Further  discussion  on  the  paper  was  adjourned. 

It  was  desired  by  several  that  the  paper  ahould  be  printed,  and  Mr, 
MoBTON  appealed  to  the  Treasurer  to  have  it  printed  in  the  Govern* 
ment  Printing  Ofiloe. 

A  vote  of  thanks  to  Mr.  Johnston  waa  then  passed,  and  the 
Chaibhan,  in  moving  it,  expreaied  regret  on  behalf  of  the  Society 
for  the  caase  which  had  led  to  tbe  absence  of  the  Uovernor.  He  alsio 
referred  to  the  recent  visit  of  Mr.  Wrsgge,  and  the  marvellously 
SMourate  forecasts  of  the  weather  which  that  gentleman  had  recently 
given. 
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OCTOBER. 

At  ft  meeting  of  the  Royal  Society  of  TMrnania  on  Monday,  October 
21,  diioanloD  wae  reanmed  apon  Mr.  R.  M.  Johnston's  paper  on  "  The 
primary  law  of  ^alne  or  pnce/'  which  was  read  at  the  previous 
meeting  of  the  Society.  The  Hon.  Sir  James  V\  ilson  Agnew  presided, 
and  there  wae  a  good  attendance  of  ladies  and  gentlemen,  among 
whom  were  the  Hoo.  F.  O.  Fysh,  Mr.  Jostice  Dodd;  Hon.  Adye 
Douglas,  M.L.C.;  Bishop  Montgomery,  and  Hod.  C.  H.  Grant,  M.L.G. 

MBS.   HKBSDITH*8  WATEBGOLOUItS. 

The  Pbisident,  in  opening  the  meeting,  mentioned  that  an  effort 
was  being  made  to  secure  Mrs.  Meredith's  watercoloor  drawings  of 
Tat msnian  fish,  flowers,  shells,  etc.,  and  to  present  them  to  the  Society. 
Considerable  amount  of  sncoem  had  already  attended  the  effort,  bnt 
more  money  was  still  needed  for  the  purpose,  and  if  any  pnblic-epirited 
individual  could  afford  to  help,  the  members  of  the  Society  would  be 
very  grateful.  The  pain  tings  were  on  view  downstairs,  and  he  advised 
those  present  to  inspect  them  before  they  left  the  building. 

APOLOGIES. 

TheSECRKTABT  (Mr.  A.  Morton)  read  letters  of  apology  from  His 
Excellency  the  Qovemor,  Hon.  J.  Henry,  Messrs.  £.  Hawson  (secretary 
of  the  Chamber  of  Commerce),  T.  B.  Hewitt,  James  Whyte,  and  James 
Barnard,  senior  vice-president. 

MB.   JOHKSTON'S  FAFBB. 

The  Cfaibman  said  he  had  repeatedly  read  Mr.  Johnston's 
pamphlet,  and  thought  he  had  clearly  proved  his  case — that  the  cost 
of  production  regulated  the  price. 

Mr.  A.  J.  GoiLVT  said  he  thought  the  thanks  of  the  whole 
community  were  due  to  Mr.  Johnston  for  having  so  ably  brought  the 
■ubject  forward.  He  (the  speaker)  was  not  going  into  any  particular 
application  of  the  principle— oimetallism  or  anything  else— for  it  was 
no  good  to  go  into  the  application  until  it  was  settled  whether  the 
principle  was  the  true  one.  Mr.  Johnston's  openiog  statement  when 
condensed  was  that  the  cost  of  production,  not  demand  and  supply^ 
primarily  determined  prices.  Later  he  qualified  that  by  excluding 
things  the  cost  of  which  was  determined  by  scarcity  alone,  confining  it 
to  things  which  could  be  increased  indefinitely,  and  where  competition 
operatd  without  restraint.  That  price  would  always  represent  cost 
m  production  measured  in  labour  if  there  were  no  natural  scarcity  oc 
nrtifioal  interference  Mr.  Johnston  had  proved  conclusively,  but  the 
oase  thus  qualified  seemed  so  phin  from  the  mere  statement  of  it 
that  one  was  surprised  to  hear  that  it  required  proof.  The  ratio 
between  demand  and  supply  as  such  was  the  sole  governing  power  of 
the  movement  of  prices,  notwithstanding  that  behind  demand  and 
■upply  was  cost  of  production.  The  doctrine  of  demand  and  supply 
was  that  the  value  of  everything  was  determined  by  its  scarcity,  as 
compared  with  the  demand  for  it.  If  there  was  no  demand  for  it  it 
would  have  no  value,  no  matter  how  sosrce  it  might  be.  However,  let 
them  keep  to  the  main  point,  which  was  that  looking  at  the  matter 
broadly  and  taking  price  as  a  whole  as  it  actually  was  with  all  its 
disturbing  iLfluenoes,  not  as  it  might  be  without  them,  it  was  demand 
and  supply  as  such  that  determined  it,  cost  of  production  acting  only 
by  affecting  supply  and  so  disturbing  the  ratio,  besides  being  only 
one  factor  out  of  maayi  though  no  doubt  the  chief  one,  in  affecting 
•npply. 
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Mr.  Ftsh  said  he  had  read  Mr.  Johnaton'a  paper  twioe.  When  he 
first  read  the  pamphlet  he  was  dispased  to  diatent.  bnt  when  h* 
had  read  It  again  and  had  itndied  it  more  fully  he  aaked — "  Who 
^neationi  it?"  For  ao  dear  waa  It  to  him  that  the  primary  law  of 
valne  or  price  waa  the  economic  cost  of  proi  action  that  it  aeemed 
ontiide  of  armament.  All  they  had  to  do  waa  to  follow  the  pbraieology 
of  the  writer — "  the  primary  law  of  value  or  price."  lliere  waa 
**  value  "  and  *'  price,"  and  value  and  price  with  the  writer  were  the 
eame  thing.  Therefore  the  primary  law  of  valne  (leaving  ont  price) 
mnat  be  the  economic  ooet  of  ita  production.  And  the  more  they 
thought  it  out  the  more  lurely  they  arrived  at  that  oonoluaion,  and  yet 
not  breaic  down  the  experience  aa  to  the  law  of  supply  and  demand. 
Aa  to  gold,  be  wai  not  bo  able  to  follow  Mr.  Johnaton'a  argument. 
They  could  not  make  an  artificial  price  of  it. 

Mr.  Johnston  :  Oold  la  meaiured  by  itself. 

Mr.  Fysh  :  Measured  by  an  arbitrary  standard  of  valne.  And  If  the 
^output  was  so  reduced  that  it  could  not  be  overtaken,  we  would  be 
obliged  to  fall  back  on  aome  other  mineral,  such  aa  bismuth,  and 
which  is  more  scarce  than  gold  at  present.  Gold  waa,  after  all,  only 
a  matter  of  exchange—a  convenience  for  exchange  and  meaaure.  The 
more  he  read  the  more  he  was  convinced  that  Mr.  Johnston  waa 
right  with  respect  to  the  law  of  value  and  price.  Take  wheat  and 
meat  for  instance.  That  he  demonstrated  by  facts.  The  thing  waa 
to  limit  themselves  to  his  terms,  and  then  they  had  only  to  aak  them« 
eelvea — '*  Who  la  going  to  question  it  ?**  The  law  of  supply  and  demand 
was  quite  separate  from  the  law  of  economic  cost  of  production. 

Hon.  Adtk  Douglab  said  he  had  come  to  learn,  not  to  instmct,  not 
having  had  time  to  dip  into  the  subject.  With  regard  to  the 
economical  production  theory  put  forward  they  must  all  agree  to 
that.  So  far  aa  he  had  been  able  to  read  the  pamphlet,  he  quite 
agreed  with  Mr.  Johnston. 

Hon.  0.  H.  Grant  said  he  had  only  onraorily  read  the  pamphlet,  but 
wasindined  to  agree  with  Mr.  Johnston's  demonstration  that  the 
primary  law  of  value  and  price  was  the  economic  cost  of  production, 
Aa  to  wheat,  notwithstandiog  the  increased  demand  and  supply,  the 
oost  had  been  enormously  reduced,  and  that  waa  accounted  for  by  the 
increased  facilities  of  transit — steam  and  the  triple  expansion  engine. 

Mr.  Johnston  ;  That  haa  largely  accounted  for  it — ^also  the  reaper 
end  binder. 

Mr.  Gkant  :  Thus  valne  and  price  are  determined  by  economic  cost 
of  production.  The  same  priodple  applies  to  the  reduced  cost  of 
meat. 

Dr.  Bknjafisid,  in  a  lengthy  address,  said  there  waa  no  question 
that  in  the  earlv  state  of  society  the  cost  of  production  was  the  value^ 
bnt  we  live  in  different  timea  now,  and  all  that  had  changed.  Rioardo» 
Adam  Smith,  and  others  were  superseded  by  the  opinions  of  np-to- 
date  men.  Mr.  Johnston  had  told  them  that  '*  gold  was  our  established 
foot-rnle  for  measuring  vslne,  and  the  standard  ot  itaeU  oould  noi) 
ahow  any  variation  " ;  again,  that  the  falling  of  prices  could  not  be  due 
to  the  appreciation  of  gold.  All  that  seemed  to  him  (Dr.  Benj&field)  to 
be  fallacious.  Professor  Nicholson,  of  Edinburgh,  one  of  the  leading 
anthoritiea  in  Britian— [Mr.  Johnston  :  **  He  is  not  the  best "]— said  It 
was  impoasible  to  take  labour  as  a  unit  of  value.  Wells,  whom  Mr. 
Johnston  had  quoted  with  a  flourish  of  trumpets,  as  a  modem 
authority,  aaid  prices  were  controlled  by  anpply  and  demand;  that 
when  production  was  checked  prices  advanced.  [Mr.  Johnston:  I 
agree  with  that.]    Mr.  Johnston  had  told  them  that  the  quanti^  of 
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^Id  did  not  regolate  prices ;  that  the  tosroity  of  gold  bad  nothing 
to  do  with  pricet.  Mill  said  that  if  the  whole  money  in  oircalation 
waa  doubled  prioea  wonld  be  doubled.  Oiffeo,  a  greater  authority 
than  Ricardo— [Mr.  Johnston  :  He  waa  not  a  political  economist ]— 
showed  that  the  alterations  in  value  and  prices  were  due  to  the  scarcity 
of  gold  ;  that  the  gradual  adjustment  of  prices  must  be  subject  to  the 
gradually  smaller  supply  of  gold  ;  that  a  fall  in  prices  implied  a  contrac* 
iion  in  money,  but  Mr.  Johnston  laid  it  down  emphatically  that  it  waa 
not  so.  [Mr.  Johnston  :  Certainly  ]  Professor  Fox  well,  of  Cambridge, 
•aid  :  '*  There  can  be  no  question  that  where  the  value  of  money  has 
risen  the  price  of  commodities  has  fallen."  Giffen  said  that  banking 
facilities  did  not  meet  the  dtffioalty,  and  did  not  compensate  for  a 
■oarcity  of  gold.  Saarbeck  said  that  a  great  increase  of  production  and 
an  insufSdent  supply  of  gold  were  the  cansea  of  lower  prices. 

Mr.  Justice  Dodds  rote  to  a  point  of  order.  He  thought  gold 
should  not  be  considered  as  gold,  for  the  purposes  of  the  discuision, 
for  gold  had  a  fixed  Bt^ndard  that  was  simply  used  as  a  medium  of 
exchange.  Mr.  Johnston's  paper  dealt  with  the  primary  cost  of  the 
production  of  commodities,  and  that  had  not  a  fixed  standard. 

The  Chaibman  :  That  is  the  point. 

Mr.  Johnston  :  Hear,  hear.  This  is  bordering  npon  the  question  of 
bimetallism. 

Dr.  Benjafiild  (proceediog)  eaid  that  Professor  Nicholson  ridiculed 
the  idea  of  gold  being  a  foot-rule,  as  the  valne  of  a  sovereiffu  waa 
changing  frequently.  Mr.  Johnston  had  said  that  the  fall  of  silver 
waa  due  to  cheapened  prodaction.  Giffen  said  that  its  purchasing 
power  was  greater  than  ever,  aod  had  not  really  fallen  at  all.  They 
should  speak  of  silver  as  appreaiating  a  little  and  gold  a  very  great 
deal.  They  would  find  that  what  h^l  occurred  to  silver  had  occurred 
to  gold.  The  cheaper  means  of  abstraction  of  gold  had  also  been 
very  great.  Last  year's  oabput  was  the  largest,  yet  its  purchasing 
power  had  doubled  within  20  years, 

Mr.   Ftsh  :  Why  do  you  argue  it  is  scarce  ?    Is  it  scarce  ? 

Dr.  Benjafikld  said  it  was  scarc%  in  the  banks. 

Mr.  Ftsh  referred  to  the  millions  lying  idle  in  the  banks. 

Dr.  Bknjafibld  said  that  gold  spprecfation  had  occurred  through 
legislative  interference,  and  silver  nid  failed  to  equally  appreciate 
through  the  same  cauee. 

After  Mr.  Woollnough,  M,H.A.,  had  offered  some  observations,  the 
discussion  was  adjourned  for  a  week. 

At  an  adjourned  meeting  of  the  Royal  Society  of  Tasmania  oo 
Monday,  October  28tb,  Sir  James  Wilson  Agnew,  K.C.M.G.,  M.D.^ 
M.B.C.  (Vice-Fresident)  occupied  the  chair,  and  there  was  a  ffood 
attendance  of  both  ladies  and  gentlemen.  The  meeting  had  been 
adjourned  until  this  evening  to  farther  discuss  Mr.  R.  M.  Johnston'a 
paper  on  "The  Primaiy  Law  of  Value  or  Price." 


DKATH  of  MBS.   MEREDITH. 

The  Chairuak,  opon  taking  the  chair,  said : — Ladies  and  sentle* 
nen, — Before  we  proceed  to  business  I  have  to  say  how  aony  I  have 
been  to  hear  this  afternoon — and  I  am  sure  you  are  very  sorry  too— of 
the  death  of  Mrs.  Charles  Meredith.  Mrs.  Meredith  haa  been  a 
distinguiihed    resident   of    Tasmania  and  a  hon.    member  of    thia 


Society  for  many  yean.  She  died  to-d»y  in  Melbonme.  Yon  will 
recollect  that  the  laet  time  we  met  I  brought  and«r  your  notice  aomo 
of  her  worki  which  it  ia  very  desirable  ehoald  be  eeonred  for  the 
Society.  They  coniiit  of  book*  and  pictarea  of  shellt,  animala,  and 
flower*.  They  haTC  been  on  ?iew  downataira,  and  leveral  people  have 
been  to  see  them.  Now  thejr  are  up  in  this  room  (the  Art  Gallery), 
and  perhape  after  this  meetmc  is  over  some  who  are  present  wonld 
like  to  inspect  them.  The  works  are  bound  in  the  best  style,  ss  all 
her  works  are,  and  now  by  the  intelligenoe  of  her  death  a  melancholy 
interest  is  attached  to  them. 

MBW  MVMBSBS. 

The  Hod.  Thoa,  Relbey,  M.H.  A.,  and  Mr.  J.  G.  Mitchell,  of  Jericho^ 
were  balloted  for,  and  unanimonsly  elected  members  of  the  Society. 

LETTER    FBOM  MB.   WBAOOB. 

Mr.  Clement  L.  Wrsgge  wrote  from  the  Chief  Weather  Bureau^ 
Brisbane,  as  follows  :— 

My  Dear  Morton,— This  letter  is  an  official  one  to  you  as  secretary  to  the 
Royal  Society,  and  I  will  befr  you  to  read  it  before  the  Fellows.  I  must 
confess  that  I  am  much  disappointed  that  the  Govemment  of  Tasmania 
have  not  voted  the  funds  necessary  to  continue  the  maintenance  of  the  new 
meteorological  service  of  Tasmania;  but  I  learn  at  the  same  time,  with 
idncere  Rmtiflcatlon,  that  it  la  proposed  to  hand  over  the  local  direction  of 
the  Tasmanlan  weather  service  to  your  Society.  I  am  sure  that  the  interesta 
of  this  service  will  be  jealously  and  safely  ffuutied  by  your  august  body,  and 
that  your  Society  will  do  its  utmost  to  take  such  steps  as  may  be  necessary 
to  maintain,  not  only  the  observatories  at  Uobart  and  on  Mount  Wellington, 
but  also  the  out-Rtations  in  different  parts  of  the  island.  Of  course,  it  was 
on  the  distinct  understanding  that  these  stations  are  maintained,  or  to  put  lb 
in  other  words,  that  data  are  forthcoming  from  these  stations,  that  I  under- 
took to  cable  daily  to  Tasmania,  without  any  expense  whatever,  the  fore- 
oasts  issued  here  for  your  island.  It  will  at  once  be  evident  that  if  the 
Tasmanian  stations  cannot  be  kept  going,  the  forecasts  cannot  possibly  be 
up  to  the  present  standard  of  accuracy.  I  have  reason  to  believe  that  they 
have  already  been  found  of  considerable  practical  utility,  and  it  will  bie 
roost  deplorable  in  public  interests  if  the  present  efficient  service  cannot  be 
kep*i  anoat.  I  would  therefore  earnestly  commend  the  Meteorological 
Department  of  Tasmania  to  the  special  care  of  your  Society,  and  feel  sure 
that  you  will  recognise  in  Mr.  Kingsmill,  as  Government  Meteorologist  for 
Tasmania,  one  who  has  thoroughly  the  interests  of  his  department  at  hearty 
and  do  what  you  can  to  assist  him  in  these  important  duties.  I  am 
pleased  to  hear  that  the  [country  has,  at  last,  determined  to  recompense 
nim  for  the  outlay  he  so  generously  expended  in  order  to  establish  the  coast 
stations  and  the  observatory  on  Mount  Wellington.  I  am  leaving  next  week 
for  Gape  York  Peninsula,  and  for  a  long  and  extended  tour  or  inspection. 
In  Central  and  Northern  Queensland  generally.  If  you  have  anythios 
important  to  communicate,  please  write  or  wire  to  me  at  the  Post  and 
Telegraph  Office.  Cooktown,  N.Q.,  until  further  notice  ;  bit  should  yon 
have  coDununications  that  can  be  dealt  with  during  my  absence,  please 
address  mv  first  assistant,  Mr.  Archibald  W.  Anderson.  Chief  weather 
Bureau,  Brisbane.  Mr.  Anderson  will  issue  the  forecasts  during  the  time  I 
shall  be  away  from  here.  He  has  been  spedally  trained  by  me,  and  I  have 
every  possible  confidence  in  his  work,  Please  convey  my  respectful  regards 
to  mr  James  Agnew,  your  vice-prc»ident,  the  members  of  your  ConucO, 
and  the  Fellows  of  your  Society. 

The  lAtter  was  received. 

THE  PBIMABT  LAW  OE    VALUE  OB  PBIOB. 

Mr.  W.  Knioht,  M.A.,  barrister* at-law,  resamed  this  disonssioa 
upon  Mr.  Johnston's  paper  by  reading  a  paper  in  which  he  criticised 
Mr.  Johnston's  views  very  strongly.  Mr.  Johnston,  he  contended* 
took  an  extreme  view  of  the  principles  of  the  value  and  the  use  off 
gold.  The  demand  for  ((old  was  never  kept  pacs  with.  It  had  a 
monopoly  value,  and  therefore  Mr.  Johnston  had  not  sufficiently 
taken  into  account  the  value  of  capital. 


Mr.  J.  W.  Jg&AiL  rmd  »  paper  thowing  that  he  wm  in  aicreeineiit 
with  whet  Mr.  Johuton  had  advaooed.  He  read  a  paper  on  the 
•nbjeot  eight  yeere  ago  and  then  oame  to  ■imilar  oonoladone.  He  thea 
went  into  eeonomic  prinoiplee  to  ahow  the  evi Jenoe  of  the  same. 

Mr.  Tkos.  Tatlob  nrged  there  wae  another  law  beeidee  the  ooet  tii 
prodnction  whioh  regulated  prioee.  From  the  fifties  to  1870  prioea 
went  spy  notwithstanding  the  oheapening  of  the  ooit  of  production. 

Mr.  A.  J.  Tatlob  thought  speakers  had  not  paid  sufficient  atten- 
tion to  Mr.  Johnston's  paper  and  diagrams.  Dr.  Benjafield  and  others 
had  spoken  of  oonditions  of  things  whioh  Mr.  Johnston  excluded. 
He  thought  Mr.  Johnston  had  successfully  set  out  to  prove  that  the 
law  of  valne  or  price  regulated  and  determined  the  ratios  and  valuea 
of  precious  metals,  and  all  other  commodities,  and  was  to  be  found  in 
the  economic  cost  of  production.  He  thought  Mr.  Johnston  had 
established  that  the  primary  law  of  value  had  to  do  with  the  oost  of 
production. 

Hon.  NiOHOLAB  J.  Bbowk,  M.E  C,  said :  Taking  a  broad  view  of 
the  subject,  all  over  the  world  it  seemed  to  him  inevitable  that  the 
average  prices  realised  for  commodities  must  bear  a  distinct  relation 
to  the  oost  of  production,  and  he  could  not  understand  why  such 
elaborate  calculations  and  diagrams  jrere  so  necessary  to  prove  it.  He 
was,  however,  unable  to  see  what  practical  value  these  assertions  of 
Mr.  Johnston  were.  He  supposed  the  object  was  to  prove  chat  thooe 
who  agitated  for  bimetallism  were  entirely  in  error.  On  that  question 
he  was  not  prepared  to  definitely  commit  himself  ;  but  he  tnought, 
from  that  point  of  view,  Mr.  Johnston  seemed  to  have  the  right  end  of 
the  stick,  for  he  could  not  understand  how  giving  a  fictitious  value  to 
silver  could  have  any  effeot  whatever,  unless  there  was  an  agreement 
to  use  it  as  such  on  tbe  part  of  the  whole  of  the  nations  of  the  world. 

Mr.  RuLS  did  not  think  Mr.  Johnston  had  demonstrated  his  thesis. 
Ko  one  would  dispute  that  cost  of  production  was  an  important 
factor  ;  but  on  the  question  of  supply  and  demand  a  lot  was  left 
unproved. 

Mr.  JoHVSTOir,  In  reply,  ocmplained  that  his  psper  had  been  laroelj 
misunderstood  by  some  of  the  speakers,  fiis  paper  went  to  show 
that  the  economic  cost  of  produotioo,  not  supply  and  dem%nd,  was 
the  initial  element  in  the  control  of  prices.  He  had  confined  himself  to 
economic  cost.  He  showed  how  the  intellect  of  men  and  capitaliste 
had  lessened  labour.  He  did  not  ignore  capital  as  having  helped.  The 
dominant  law  was  the  cost  of  production.  There  must  be  a  pivot 
for  supply  and  demand  to  work  upon — ^the  equilibrium  price ;  eoonondo 
oost  of  production  was  the  major  law  in  controlling  price.  Gold  conld 
never  measure  itself.     He  denied  that  he  iiad  shown  that   cost  of 

1)roduction  meant  a  general  decline  of  prices.  When  tbey  took 
eogthened  periods  in  their  investigations  they  saw  how  the  iofluenoe 
of  sopply  and  demand  fell  short.  (x>st  of  production  included  carriage 
and  distribotton.  As  to  bimetallism,  there  was  no  local  market  for 
gold  or  silver.  The  world  was  the  market.  If  the  quantity  of 
money  determined  the  matter,  prices  of  commodities  should  have  rissD^ 
because  gold  had  become  more  plentiful,  and  not  have  fallen. 

A  hearty  vote  of  thanks  to  Mr.  Johnston  was  passed  on  the  motion  of 
the  Hon.  P.  O.  Fysh. 


NOVEMBBB. 

The  monthly  meetiog  of  the  Royal  Society  of  TMmaDU  was  held  Ia 
the  large  room  of  the  Art  Gallery  on  Monday,  November  25th9  Sir 
James  Agnew  pretiding.    There  was  a  large  attendance. 

Mr.  L.  Rod  WAT  read  a  paper  "On  eoae  New  Botaoioal  Speoimeni.*^ 

A  paper  from  Mr.  WKTafourn  on  aome  New  Mosw*. 

Mr.  J.  B.  Walker  read  a  paper  on  *'  Abel  Janaen  Taaman  £ 
Bia  Life  and  Timea."  He  aaid  that  for  Ions  Taaman  wan  neglected  by 
his  own  ooaotrvmen,  but  at  this  late  date  a  sood  deal  of  oloa» 
attention  was  being  given  to  the  eziatiug  records  of  his  work.  About 
the  time  of  Taaman  the  Dutch  had  become  the  carriera  of  tb» 
European  peoples.  Powerleaa  before  their  enemiea  on  land,  the  Dutch 
took  to  the  aea.  They  cut  off  the  wealth  brought  by  Spain  from  the 
New  World,  and  by  that  raedms  found  the  wherewithal  to  carry  on 
the  conflict.  The  Hollanders  swept  the  aeafi,  and  harri<>d  the  Spantarda 
at  thfcir  plcaaure.  Philip  forbade  Dutch  sbipa  to  trade  with  any 
port  of  Spain.  But  the  blow  fell  upon  himself  and  crippled  the  trade 
of  Spair.  Variooa  attempts  were  made  to  find  a  shorter  route  to  India. 
Baffled  in  their  search  in  the  North,  the  Dutch  turned  their  attention 
to  the  old  route  by  the  Cape  of  Good  Hope,  and  along  that  line  acquired 
the  practical  monopoly  of  the  great  trade  of  the  Bast  Indies,  particularly 
of  the  Spice  lalands.  The  Dutch  alao  took  poasession  of  Japan  and 
Ceylon.  Sir  Walter  Raleigh  gave  acme  moat  interesting  figures  as  ta 
the  extent  of  Dutch  trade,  aud  the  cfifeots  of  Dutch  maritime  enter* 
prise.  Such  was  the  position  cf  the  Dutch  nation  afe  the  time  of 
Tavman.  Amsterdam  was  the  centre  of  the  world's  trade,  and  the 
richeit  city  in  Europ<>.  In  1603  Taeman  was  born,  in  a  small  inland 
village  in  a  remote  province  of  Holland.  The  locality  was  inhabited  by 
repreaeotatlvea  of  the  fine  Frisian  race,  who  differed  much  from  the 
typical  Dutch.  Taaman  was  probably  a  Frieslander.  No  informaUon. 
eonoerning  Tasmania  family  was  obtainable,  and  nothiog  was  known  of 
his  youth.  But  after  an  apprenticeship  in  the  fitberies  of  the  North 
Sea  it  was  natural  that  be  should  get  to  Amsterdam.  The  first 
authentic  information  oonoerniog  him  showed  him  liTing  as  a  widower 
with  one  youog  daushtcr  in  ooe  of  the  poorest  streets  of  Amsterdam. 
Tasman  married  agair,  and  made  his  first  voyage  to  the  Eaat  at  the 
age  of  28.  His  promotion  was  rapid  ;  from  the  rank  of  a  simple 
■ailor  to  that  of  a  maater,  he  rote  in  two  yearp.  On  the  acquisition  of 
the  monoply  of  the  valuable  spice  trade  the  Dutch  concentrated  all 
their  energier.  They  aucceeded— at  the  coat  of  much  bloodshed  and 
looff-coo tinned  embitterment.  Tasman's  singular  capacity  soon  made 
itself  obvious  to  the  colonial  authorities,  for  he  abortly  had  command  of 
a  small  fleet  in  East  Indian  wateis.  Desiring  thereafter  to  visit  the 
old  land,  he  accepted  a  subordinate  position  as  mate  of  the  ship 
Banda.  On  arrival  he  remained  at  Amsterdam  for  some  months,  when 
he  returned  to  the  Indies,  taking  his  wife  with  him.  In  1639,  a  year 
after  his  return  to  Batav  a,  Tasman  was  selected  to  assist  in  the  work 
of  discovery.  Anthony  Van  Diemen  was  at  that  time  Governor* 
Tasman  was  on  aervioe  which  tock  him  to  the  coasts  of  Cliina  and 
Japan.  Here  ri'ports  again  came  of  a  golden  island  to  the  eastward. 
Taaman  commanded  one  of  the  ships  fitted  out  for  the  quest,  being 
second  in  command.  After  long  searching  over  a  wide  area  the  venture 
was  abandoned,  after  the  loss  of  50  of  the  90  men  who  made  up  the 
number  of  the  expedition.  The  Dutch  were  very  aoxious  at  that 
Ume  to  discover  the  great  south  land,  of  which  there  had  long  beeft 
rumours.  Already,  before  the  expedition  after  the  golden  island,  a 
Dutch  ship  found  itse'f,  by  an  error  of  longitude,  off  the  coast  cf 
Western  Auatralia.  In  a  few  jears  that  coast  was  well  known  to  Dutch 
mariners.    Anthony  Van  Diemen  at  length  fitttd  out  an  expeditioa 
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-of  two  ships  to  disoover  the  Oreat  Sooth  Land,  with  Taaoaan  in 
command,  and  Fiaoher,  a  famoaa  pUot,  aeoond.  The  ahipa  toaohed 
first  at  Mauritius,  remaining  there  to  refit  and  prorision  a  month. 
They  sailed,  and  got  down  to  lat.  49deg.  They  fell  off  to  lat. 
42deg,,  and  then  strook  the  coast  of  Tasmania,  somewhere  near  the 
entrance  to  Macquarie  flarboar.  Getting  round  to  Bruuy  they  tried 
to  make  Adventure  Bay,  but  were  drtVen  out.  Thereupon  they 
named  Frederick  Henry  Bay,  now  known  as  Black  man's  Bay.  Sailing 
from  the  coaat  they  made  New  Zealand  near  Cook's  Strait,  and  had 
an  enoouDter  with  the  natives.  New  Zealand  Tasman  held  to  be  the 
▼eritable  Oreat  South  Land.  The  Tonga  Islands  were  next  reached, 
•nd  from  there  a  homeward  coarse  was  shaped  past  New  Guinea. 
With  the  result  of  the  expedition  Van  Diemen  was  not  satisfied,  but 
two  years  afterwards  he  a^^ain  sent  Tasman  and  Fischer  out.  Of  that 
second  voyage  in  1644  no  journal  was  kept.  Tasman's  services  were 
•  recognised  tomewhat  grudgingly  by  a  small  increase  of  salary.  Of  the 
rest  of  bis  life  very  meagre  information  was  extant.  There  were  no 
more  great  expeditions  of  discovery.  Later,  Tisman  was  suspended 
from  his  office  aa  a  punishment  for  executing  a  seaman  without  triaL 
Being  reinstated  after  two  years,  he  shortly  afterwards  left  the 
service  of  the  company.  Of  bis  last  days  little  was  known.  He  died  in 
1659. 

Very  admirable  lantern  illustrations  were  supplied  by  Mr.  J.  Wm 
Beattie,  and  exhibited  by  Mr.  N.  Oldham. 

A  hearty  vote  of  thanks  was  accoried  to  the  lecturer. 

The  Hon.  Adye  Douglas  said  the  very  admirable  lecture  they  had 
just  listened  to  was  the  Isst  of  the  session.  Their  thanks  were  due  to 
the  vioe-president.  Sir  James  Agnew,  and  in  moving  that  a  vote  of  thanks 
be  accorded  him  he  would  add  the  name  of  Mr.  Barnard.  Sir  Jamea 
Agnew  and  Mr.  Barnard  had  belonged  to  the  society  for  54  years. 

The  vote  of  thanks  was  carried  by  acclamation,  and  the  redpienta 
briefly  responded. 

CLOSE  OF  TAB    SESSION. 

The  Chaibmah  announced  that  the  evening's  meeting  closed  the 
session  for  1895.  He  was  sure  all  would  agree  that  many  valuable 
papers  had  been  read  and  much  exceedingly  useful  information  had 
been  gathered  and  ventilated  during  the  session  of  1895. 

The  meeting  then  terminated. 
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PUR  8EAUN6  IK  BASS  STRAITS. 

On  Wedneidayy  September  12,  1894,  a  depaUtioo,  ooDsiitiDg  of  Sir 
James  WiUon  Agnew,  K.C.M.6.»  M.D.,  M.E.G.,  BUhop  Montgomery  ;- 
Meisrf.  Carson  AUport  and  Alex.  Morton  from  the  Royal  Society,  and 
Mr.  H.  W.  Knight,  representing  the  Fisheries  Board,  waited  opon  the 
Premier  (Sir  Edward  Braddon)  and  the  Chief  Secretary  (Hon.  W.  Moore) 
relative  to  the  granting  of  a  olote  season  for  the  far  seals  in  the  islands 
of  Bass'  Straits. 

Sir  James  Wiuson  Aokiw,  K.C.M.G.,  M.D.,  M.E.C.,  in  introdaoinR 
the  deputation,  said  their  object  was  to  ask  that  something  ahoald  be 
done  for  the  preservation  of  the  far  seals  in  Bass  Straits.  If  sealing 
were  idlowed  to  be  proseonted  uncheoked  for  two  or  three  years  it  was 
certain  that  the  seals  wonld  be  exterminated.  Therefore,  on  the 
■core  of  hamanity  alone,  it  was  desirable  that  something  shonld  be 
done  to  preserve  these  interesting  and  valaable  animak. 

Bkhop  MoNTOOMK&T  said  he  bad  disoassed  the  qoestion  in  Bass- 
Straits  witii  tiie  aotaal  sealers,  and  in  no  single  instance  did  he  find 
anybody  who  wished  the  sealing  to  be  thrown  open  altogether. 
AUhongh  they  did  not  want  the  sealing  to  be  entirely  closed,  as  it 
had  been  of  late,  they  were  ananimoas  wat  some  restriction  should  be 
made  so  as  to  prevent  the  extermination  of  the  animal.  He  pointed 
oat  that  every  factor  which  had  led  to  the  closing  of  the  seal-fishery 
three  years  ago  existed  now,  and  that  it  was  absointely  necessary  that 
something  should  be  done  for  their  protection.  He  did  not  know  the 
exact  value  of  the  seal  in  the  market,  but  he  knew  that  the  half- 
castes,  in  whom  he  took  a  great  interest,  were  anxious  to  mike  money 
from  sealing,  and  if  the  industry  were  thrown  open  all  the  year  round 
the  traders  would  come  in  and  sweep  the  rocks  without  any  reserve^- 
with  the  result  that  the  industry  would  be  completely  deitroycd. 
The  sealers  themselves  had  told  him  that  it  was  perfectly  heart- 
rending to  hear  the  young  seals  crying  for  their  mothers  which  had* 
been  killed,  and  the  end  of  these  young  creatures  was  that  they  died 
of  starvation.  Therefore  on  the  giouud  of  humanity,  and  also  on  the 
ground  of  conserving  an  industty  to  benefit  the  half-castes,  who  were 
the  only  remnants  of  our  aborigioal  population,  he  impressed  on  the 
Government  the  necessity  for  proclaiming  a  close  season  for  the  seals. 

Mr.  CUBSON  Allpobt  regretted  the  enforced  absence  of  Mr,  Seal, 
the  chairman  of  the  Fisheries  hosrd,  who  had  the  entire  matter  at  his 
finger  ends.  The  Fisheries  Board  had  no  personal  interest  in  the 
sealing  ;  it  was  comprised  of  a  body  of  men  who  knew  perhaps  more 
than  others  about  the  tubject,  and  they  considered  that  if  a  close 
season  were  abolished,  they  might  say  good-bye  to  tbe  seals  in  every 
portion  of  Tasmania.  It  was  during  the  period  that  the  young  seal 
was  with  its  mother  that  protection  was  necessary,  becasue  at  that 
time  the  mother  would  not  leave  its  young,  and  the  consequence  was 
that  both  mother  and  progeny  were  at  the  mercy  of  the  merciless 
traders.  Ten  weeks  bad  been  suggested  as  the  duration  of  the  close 
season,  but  he  thought  it  would  be  rather  mere  than  that.  Tasmania 
should  take  to  herself  the  credit  and  kudoa  of  protecting  such  an 
important  industry  as  the  sealing.  The  Fisheries  &>ard  had  given  the 
matter  their  very  fullest  consideration,  and  he  thought,  with  all  due 
deference,  that  their  opinions  should  receive  a  little  more  considera- 
tion at  the  hands  of  the  Government,  eapecially  as  the  opinions 
and  suggestions  were  for  the  welfare  of  the  colony.  He  did  not  think 
tiiere  would  be  any  difficulty  in  arransing  with  other  Governments 
for  the  protection  of  these  animals,  for  they  would  be  only  too  ready 
to  meet  any  reasonable  recommendations  with  a  view  to  such  proteo- 
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tion.  The  oativeB  themtelvet  were  dasiront  of  a  close  eeaion  being 
iB8titated»  which  wae  a  etrong  point  for  the  grantins  of  the  request. 
He  believed  that  the  existing  police  power  in  the  islands  would  be 
quite  enough  to  see  that  the  law  was  carried  out. 

Mr.  A.  MoBTOK,  to  show  how  important  the  industry  had  been  in 
the  past,  and  might  be  made  again  in  the  future,  said  that  a  few 
years  back  as  many  as  36,000  seals  were  taken  from  Bass  Straits 
in  one  season.  But  they  were  then  killed  indiscriminately,  male  and 
female  and  young,  so  that  afterwards  the  animals  became  so  scarce  that 
the  natives  could  not  make  a  living  at  the  industry.  The  Fisheriea 
Board  had  recommended  that  the  sealing  should  be  closed  for  a  period, 
and  now  fortunately  the  seals  were  again  more  numerous,  but  unless 
protection  wore  still  afforded  they  would  soon  be  killed  off  again.  New 
Sooth  Wales,  Victoria,  and  New  Zealand  recognised  the  importance 
of  a  close  season,  and  why  Tasmania  could  not  recognise  the  same  he, 
as  a  member  of  the  Fisheries  Board,  could  not  comprehend.  The 
Board  were  not  asking  the  Government  to  close  the  industry  altogether 
for  another  three  years,  but  simply  for  a  shore  period  each  year  that 
the  females  and  young  might  be  protected.  In  jastice  to  the  other 
coloniet,  Tasmania  should  institute  a  close  season,  for  otherwise  it  led  to 
a  good  deal  of  illegal  sealing  in  other  colonies.  This  had  been  par- 
ticalarly  the  case  when  New  Zealand  instituted  a  close  time  in 
Campbell  Island,   and  Tasmania  left   Macquarie  Island  open.      The 

E resent  depatition,  however,  had  no  reference  to  Macquarie  Island, 
nt  they  did  hope  that  the  Government  would  allow  to  become  law 
the  resolution  which  had  been  unanimously  passed  by  the  Fisheriea 
Board,  and  supported  by  the  Royal  Society,  asking  that  a  close  time 
should  bb  afforded  seals. 

Sir  Jame^Aonbw  pointed  out  that  the  protection  asked  for  would 
entail  scarcely  any  pecuniary  expendicure  whatever  on  the  part  of  the 
Government. 

Mr.  H.  W.  Knioht  said  the  reason  of  the  deputation  waiting  upon 
the  Government  was  in  consequence  of  the  notification  by  the  Fisheries 
Board  to  the  Koyal  Society  that  the  propoaed  regulations  formed  by 
the  Fisheries  Boar  J  had  been  declined  by  the  Government.  The 
Royal  Society  and  the  Fisheries  Beard  were  both  deeply  interested 
in  the  matter,  and  the  regulations  had  been  prepared  after  very  mature 
consideration  and  minute  inquiries  from  those  people  who  were  engaged 
in  the  sealing,  and  whose  intereats  would  thereby  be  protected. 

Sir  Edwabd  Braddon,  in  reply,  said  he,  of  course,  had  to  speak 
with  some  hesitancy  on  the  matter,  inasmuch  as  it  was  one  upon  which 
he  would  have  to  consult  with  his  colleagues.  But  as  far  as  his 
judgment  guided  him  he  sgreed  with  the  deputation,  that  in  the 
interes's  of  humanity,  and  in  the  interests  of  the  industry,  which  waa 
a  more  or  less  important  one,  it  was  desirable  that  there  should  be 
a  close  seaaon  when  the  young  seals  were  about.  So  much  he  might 
say,  and,  fortunately,  his  hon.  colleague,  the  Chief  Secretary,  agreed 
with  him.  That  expression  of  opinion  would,  he  hoped,  to  some 
extent  satisfy  them,  and  he  could  only  say  that  the  matter  would  be 
immediately  taken  into  consideration  with  a  view  to  seeing  what 
could  be  done  to  meet  the  request. 

The  deputation  then  withdrew. 
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DEPUTATIONS  TO  MINISTERS. 

MOUNT   WELLINGTON   AS  A    METEOROLOGICAL    AND 

ASTRONOMICAL  STATION. 


Sir  James  Agnbw  Introdaoed  leveral  members  of  the  Royal  Society 
to  the  Chief  Secretary  (Hod.  W.  bdoore)  on  Friday  afterDoop,  April  19, 
1895,  and  saia  it  gaye  him  pleasore  to  do  so  becaaae  he  thought  the  object 
was  a  good  one,  being  for  the  purpose  of  pnttinc:  the  oolony'a  meteoro- 
logical obaervationa  on  a  more  aaeful,  aoaod,  and  scientific  basis.  The 
depatation  called  to  ask  the  Government  ii  request  permission  from 
the  Queensland  Govemmeot  for  Mr.  VVragge,  a  celebrated  meteoro- 
logical observer,  to  pay  a  visit  to  this  colooy.  It  was  sought  to  estab- 
lish a  meteorological  station  on  Mount  Welliugton,  and  Mr.  VVragffe 
was  so  well  known  in  the  other  colonies  that  it  was  believed  he  couTd 
enlist  their  support  in  the  matter.  It  was  well  Icnown  that  these 
meteorological  observations  were  useful  to  this  and  afl  other  coloniee. 
If  South  Australia,  Victoria,  Queensland,  and  New  South  Wales 
were  to  join  in  the  movement  the  expense  to  each  would  be 
comparatively  small.  But  all  the  Government  was  aslied  for  now 
was  to  get  permission  for  Mr.  Wragge  to  come  here,  and  fraok  him 
to  come  and  go.  There  would  be  no  other  eipenae^  because  Mr. 
Klogsmill  had, asked  Mr.  Wragge  to  be  his*gues^  If  an  observatory 
wtre  established  here  under  Mr.  Wragge's  directions  ihey  knew  it 
would  be  well  done,  and  in  the  right  direction,  probabl^^ eventually 
leading  to  an  astronomical  observatory  being  attached.  It  wa«  known 
that  Mr,  Rossell,  of  the  Sydney  Observatory,  was  anxious  to  get  an 
observatory  on  Mount  Wellington,  where  the  atmospheric  conditions 
were  peculiarly  favourable.  It  was  the  most  aouthern  point  in  Austral- 
asia, and  waa  in  many  ways  especially  adapted  for  an  observatory. 
This  would  be  a  great  attraction  to  Hobart,  and  any  little  expense 
incurred  would  be  more  than  recouped  by  the  establishment  of  a 
meteorological  and  astronomical  cbservalory  up  there. 

The  MsTEOROLOGiCAL  Obskbveb  (Mr.  Kiogsmill)  read  exti  acts  from  a 
letter  from  Mr.  Wragge  showing  that  a  meteorological  station  on 
Mount  Wellington  would  be  of  great  service.  Mr.  Wragge  estab- 
lished a  station  on  Ben  Kevitf,  in  Scotland,  and  another  at  Fort 
William,  at  the  foot  of  Ben  Nevis,  where  simultaneous  readings  were 
taken  more  than  once  a  day,  and  these  supplied  important  data. 
Naval  officers  staled  that  they  had  every  conndence  in  Mr.  Wragge'e 
skill  and  forecasts.  It  was  possible  that  something  might  be  got 
from  him  in  the  way  of  making  of  some  arrangements  for  sending  his 
forecasts  here  by  telegraph. 

The  GovERKMKNT  Statistioian  (Mr.  B.  M.  Johnstoo)  said  that  the 
captain  of  H.  M.S.  Penguin  had  spoken  strongly  of  the  advantage  it 
would  be  to  have  the  proposed  station  on  Mount  Wellington.  It  would 
greatly  aid  the  preparation  of  forecasts,  and  ensure  their  greater 
osrtainty.  Captain  Balfour  assured  him  that  in  his  own  experience 
more  than  70  per  cent,  of  Mr.  Wragge's  forecasts  were  verified,  and 
that  with  them  he  ooula  go  to  sea  with  the  greatest  confidence. 
Anything  that  would  improve  such  data  and  enable  greater  provitisn 
to  be  made  for  the  safety  of  ships  at  sea  was  of  national  importance. 

Mr.  MoBTON  (secretary  of  the  Royal  S:ociety)  and  Colonel  Lbgob 
supported  the  request. 

The  CuiiEF  Sbobetabt  said  it  was  a  pleasure  to  say  that  the  Govern- 
ment would  extend  every  sympathy  to  such  an  object  as  the  Royal 
Society  were  desirous  of  carrying  out.     There  would  be  no  difficulty 


XXXVIX 

in  the  Way  of  asking  Mr.  Wragge  to  come  to  Taimanta,  nor  in  exte&d* 
log  to  bim  a  free  railway  fasB,  but  the  Government  was  in  no 
poaitton  to  contribute  to  his  expeoaea.  A  report  from  Mr.  Wragge 
aa  to  the  eatablisbmeDt  of  a  meteorological  and  aatronomioal  observatory 
wonld  be  of  great  value  to  the  Government  and  the  Royal  Society. 
When  the  loheme  was  fully  complete,  however,  it  would  be  quite  soon 
enough  to  submit  It  to  the  Government. 


THE  DESTRUCTION  OF  BLACK  SWANS. 

The  deputation,  on  leaving  the  Chief  Seoretary's  office,  went  down  to 
interview  the  Attorney-General  (Hon.  A.  I^  Clark)  in  reference  to  the 
wholesale  destruction  of  black  swans,  and  Sir  Jambs  Aonew,  in 
introducing  them,  said  that  their  obfect  was  one  which  should  have 
the  sympathy  of  every  member  of  the  community.     They  wanted  to 

Protect  froji  destruction  one  of  the  most  interesting  birds  in  Tasmania, 
he  destruction  of  black  swan  was  admittedly  carried  on  in  a  barbaroua 
manner  about  Swansea.  At  one  time  these  birds  existed  in  the  colony 
in  great  numbers,  but  cf  late  years  their  deetrootion  had  been  carried 
on  m  a  barbarous  manner,  for  not  only  were  they  shot  down  in  great 
numbeis,  but  they  were  allowed  to  He  and  rot,  and  their  neats  were 
robbed  of  the  eggs.  This  was  very  destructive,  because  nothing  wsa 
calculated  to  drive  away  birds  from  their  haunts  so  much  aa  roobing 
their  nests,  as  no  doubt  the  Attorney-General  knew  perfectly  we' I. 
Perhaps  the  shooting  of  the  birds  was  not  so  bad  as  robbing  their 
neats.  The  only  way  to  accomplish  the  object  in  view  was  to  itop  the 
destruction  of  the  birds  for  one  or  two  years  at  the  outside.  By 
that  time  the  birds  would  be  back  again  to  their  haunts,  and  people 
would  be  shown  the  e? il  of  their  ways,  and  a  better  state  of  public 
feeling  would  prevail. 

Colonel  Lboob,  as  the  Tasmanian  member  of  the  Australasian  Com* 
mittee  for  the  Preservation  of  Native  Fauna,  caid  that  since  coming 
to  Hobart  he  had  taken  the  opportunity  of  writing  to  the  Royal 
Society  laying  before  the  Council  the  information  he  had  lately 
receif ed  at  Swansea,  and  he  could  fully  bear  oat  everything  said  by 
Sir  James  Agnew.  One  of  the  greatest  resorts  of  the  black  swan  in 
Australasia  was  the  Moulting  Lagoon.  At  the  beginning  of  the  season 
people  went  there  from  50  miles  round  to  shoot,  and  there  was  great 
slaughter.  Not  half  the  birds  shot  could  be  taken  away.  The  birds 
were  driven  some  distance  and  then  shot,  being  left  to  rot.  It  was 
stated  that  swans  were  not  decreasing  in  the  bay,  but  he  found  that 
they  were  becoming  more  scarce  year  by  year  in  the  ontlving  waters. 
If  the  birds  were  protected  for  two  years,  it  would  enable  them  to 
come  back  again.  It  was  not  only  shooting;  the  swans  in  such  a 
wholesale  manner,  but  there  was  the  mischief  of  taking  the  eggs. 
The  people  who  committed  these  depredations  suffered  a  loss,  because 
the  swan  was  a  really  valuable  article  of  food. 

The  Attorney* Genkbal  :  The  birds  come  under  the  present  Game 
Act,  don't  they  ? 

Colonel  Leoob  :  Oh,  yes ;  and  it  is  penal,  as  you  know,  to  take  the 
egg  of  a  game  bird. 

The  Attobnbt-Gesxbal  :  I  suppose  if  the  Game  Act  was  stringently 
tnloroed  it  would  be  sufficient  protection  7 
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Colonel  Leoge:  As  rtgarda  the  eg^s  ;  but  we  want  the  birds 
protected. 

The  CoMMiasiONBB  of  Police  (Mr.  Sbaw)  protested  againit  the  nee 
of  the  word  barbarooa  in  referf  nee  to  anything  done  by  Swansea  people. 
He  was  aasored  by  a  resident  that  the  swans  were  not  shot  and  allowed 
to  rot  on  the  shore  and  in  the  water,  bat  were  all  carried  away,  with, 

SMsibly,  the  exception  of  a  tough  old  oastomer  that  e?en  the  Attorney- 
enersl  might  find  hard  to  tsokle.    On  the  first  day  of  the  season  as 
many  as  4G0  swans  were  shot 

The  AttobnbT'Obnebal  :  How  long  does  a  swan  keep  after  it  is 
shot? 

Colonel  Leoox  :  It  all  depends  npon  the  weather. 

Mr.  Shaw  :  The  birds  were  very  nameronSi  and  more  flew  away  than 
were  shot.  At  the  same  time  he  ourdially  agreed  that  protection  for  a 
oonple  of  years  wonld  have  a  good  effect.  He  heard  that  the  eggs 
were  taken,  but  it  was  a  difficult  thioit  to  prevent,  the  eggs  being,  as  a 
mstter  of  course,  deposited  in  out-of-the-way  places,  Ue  had  seen  the 
remains  of  swaos  on  the  shore  at  Macqusrte  Harbour,  and  had  shot 
them  on  the  North-East  Coast.  Swans,  he  believed,  were  more 
numerous  thrcu^hout  the  colony  this  year  than  formerly. 

Colonel  Lbgob  repeated  that  numbers  were  shot  and  not  taken 
away. 

The  Attornet-Qbnbbal  ssid  that  he  would  be  very  glad  to  iotroduoe 
a  short  amendment  to  the  Game  Act  this  session  in  the  direction 
indicated.  It  appeared  to  him  that  stealing  the  eggs  was  the  greatest 
evil  Mr.  Shaw  might  instruct  the  police  to  be  more  vigilsnt  than 
they  had  been. 

Mr.  Shaw  said  that  people  went  on  expeditions  with  boats  to  take 
the  eggs. 

The  Atxobnbt-Genxbal  thought  that  in  snob  oases  they  might  be 
caught. 

Colonel  LxooE  :  People  who  boy  and  eat  the  eggs  are  as  responsible 
as  those  who  take  and  sell  them. 

Mr.  Clabk  :  We  should  have  to  make  it  penal  to  have  egg  sheila 
about  the  place.  The  only  thing  seemed  to  be  to  protect  the  birda 
for  a  year  or  two. 


THE    DEPORTATION     OF     THE    NORFOLK 
ISLANDERS  TO  THE  DERWENT  IN  1808. 

By  James  Bagkhousb  Walkbb. 


I. — The  Settlement  of  Norfolk  Island. 

The  laborioiiB  and  valaable  researches  made  in  the  English 
State  Record  Office  by  the  veteran  historian,  Mr.  James 
Bonwick,  have  a  sreat  interest  for  Australians,  and  mark  a 
new  departure  for  the  historian  of  the  Australian  Colonies. 

The  Government  of  New  South  Wales  has  shown  its  sense 
of  the  value  of  the  documents  which  Mr.  Bonwick  has  dis- 
covered by  printing  them  in  exteriso.'*  Our  own  Government, 
equally  mindful  of  the  importance  of  these  records  for  the 
elucidation  of  our  early  history,  has  with  a  wise  forethought 
availed  itself  of  Mr.  Bonwick's  special  knowledge  to  secure 
copies  of  the  papers  relating  to  the  settlement  and  earliest 
history  of  Tasmania.  Of  this  period  no  contemporary  records 
have  been  preserved  in  our  local  archives ;  our  knowledge  of 
those  early  times  has  hitherto  been  derived  merely  from  vague 
and  inaccurate  tradition.  The  material  supplied  by  Mr. 
Bonwick,  and  placed  at  my  disposal  by  the  courtesy  of  the 
Government,  has  enabled  me  to  lay  before  the  Royal  Society 
the  first  authentic  story  of  the  planting  of  Tasmania  and  ot 
the  motives  which  led  to  it. 

In  former  papers  which  I  have  had  the  honour  of  reading 
before  the  Society  we  have  seen  how  the  occupation  of  our 
island  came  about.  It  was  merely  one  episode  of  the  long  life- 
and-death  struggle  which  England  waged  with  France  under 
the  first  Napoleon.  It  was  due  to  the  dread  of  possible  injury 
to  England  from  the  sudden  intrusion  of  a  hostile  French 
settlement  in  such  close  proximity  to  the  young  English  colony 
at  Port  Jackson.  The  first  puny  occupation  by  Bowen  at 
Risdon  in  September,  1803;  tne  expedition  of  Collins  to  Port 
Phillip  and  its  transfer  to  Hobart  in  February,  1804;  the 
occupation  of  the  Tamar  by  Paterson  in  August  of  the  same 
year,  and  the  consequent  settlement  of  northern  Tasmania,  were 
all  parts  of  the  far-seeing  and  persistent  policy  by  which  the 
ereat  English  statesmen  of  that  day  did  much  to  ensure  the 
&11  of  Napoleon's  power,  and  to  give  to  England  her  world- 
wide dominion. 

*  Up  to  this  date  (1806)  five  volames  have  appeared,  yiz.,  Historical 
Records  of  New  South  Wales,  1763-1795  (3  yols.)  ;  Hiatory  of  New  South 
Wales  ^m  the  Records,  1783-1789  (2  vols.) 
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The  next  chapter  in  our  colonial  history  to  which  I  ask 
your  attention,  demands  for  oar  comprehension  of  its  signifi- 
cance .  that  we  should  leave  these  high  questions  of  statesman- 
ship, and  turn  our  view  for  a  time  to  a  small  and  solitary  island, 
separated  from  us  by  more  than  a  thousand  miles  of  ocean, 
the  fortunes  of  which  have,  neverthelessi  been  strangely  inter- 
woven with  those  of  our  own  colony. 

Situated  in  seas  where  perpetual  summer  reigns,  endowed 
with  ereat  natural  beauty,  rich  in  the  fruits  of  the  tropics,  few 
spots  m  our  modem  world  have  had  a  history  so  strange,  so 
various,  so  horrible,  and  yet  so  romantic,  as  that  of  Norfolk 
Island.  At  the  present  time  it  is  the  secure  retreat  of  an  easy  and 
indolent  race,  who  are  yet  the  descendants  of  the  actors  in  one 
of  the  most  noted  and  picturesque  piratical  deeds  recorded  in 
English  annals.  It  is,  moreo?er,  the  peaceful  headquarters 
of  a  Christian  mission  to  the  savage  islands  where  the  saintly 
Patteson  laid  down  his  life.  It  is  most  fiimiliar  to  us  as  a 
synonym  for  cruelty  and  crime,  a  reminiscence  of  the  days  when 
the  distant  island  formed  a  dependency  and  a  part  of  the  then 
penal  settlement  of  Van  Diemen's  Land.  To  the  majority  this, 
which  is  within  the  memory  of  many  still  living  amongst  us, 
is  the  only  known  link  between  our  colony  and  it — perhaps 
the  onlv  known  fact  respecting  its  earlier  history.  Compara- 
tively few  are  aware  that — with  the  single  exception  of  Sydney — 
Norrolk  Island  is  the  oldest  English  colony  in  the  South 
Seas.  Perhaps  still  fewer  know  that  to  that  same  6r-off  island, 
so  familiar  to  us  in  later  days  under  another  aspect,  Tasmania 
was  indebted  for  a  large  proportion  of  her  earliest  colonists. 
To  this  historical  &ct  the  familiar  names  of  New  Norfolk  in 
the  south,  and  Norfolk  Plains  in  the  north  of  this  colony 
remain  a  perpetual  but  unappreciated  memorial. 

The  history  of  Norfolk  Island  and  its  early  colonists  thus 
becomes  an  essential  part  of  the  history  of  Tasmania.  The 
history  of  its  colonisation  and  settlement  can  be  gathered  from 
scattered  references  in  the  works  of  Collins  and  other  con- 
temporary writers,  but  Mr.  Bonwick's  researches  in  the 
Record  Office  enable  me  to  lay  before  the  Royal  Society  the 
first  authentic  story  of  the  evacuation  of  the  island  and  the 
transference  of  all  its  free  settlers  to  the  Derwent  in  1808. 

And  first  as  to  its  discovery.  The  first  voyage  of  Captain 
Cook,  lasting  from  1768  to  1771,  was  that  in  which  he  did  his 
most  memorable  work.  The  immediate  object  of  the  expedition 
was  the  observation  of  the  Transit  of  Venus  at  Tahiti  in  the 
South  Seas.  But  the  voyage  had  more  important  results  than 
astronomical  observations,  valuable  as  these  were  to  science. 
In  his  little  north-country  collier  of  370  tons^  the  Endeavour^ 
Cook  rediscovered  and  examined  the  islands  of  New  Zealand, 
and  then  steering  for  the  as  yet  unknown  coast  of  New  HoUandi 
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anchored  in  Botany  Bay  (28th  April,  1770),  and  examined  the 
whole  eastern  coast,  to  wnich  he  gave  the  name  of  New  South 
Wales.  In  two  short  years  of  this  memorable  Toyage  our 
great  navigator  had  practically  added  the  possessions  of  Australia 
and  New  Zealand  to  the  English  Crown,  a  work  possibly  only 
second  in  its  importance  in  the  world's  history  to  the  discovery 
of  America. 

Though  Cook's  first  voyage  was  beyond  question  the  most 
iruitful  in  results,  yet  the  more  leisurely  explorations  of  his  second 
voyage  in  the  Resolution  and  the  Adventure^  extending  from 
1772  to  1775,  are  fuller  of  interest  to  the  reader.  Cook  him- 
self states  the  object  of  this  second  expedition  to  have  been  "to 
complete  the  discovery  of  the  southern  hemisphere."  His  first 
voyage  had  proved  that  if,  as  the  geographers  believed,  any  great 
southern  continent  did  exist,  it  must  lie  far  to  the  south  of  the 
latitude  of  New  Holland.  Tn  three  successive  years  during 
this  second  voyage  Cook  sailed  to  the  far  south,  making 
three  unsuccessful  attempts  to  penetrate  the  frozen  sea,  and 
finally  demonstrating  that  the  dream  of  centuries  had  no  foun- 
dation, and  that  there  was  no  Terra  Awtralis  Incognita  outside 
the  limits  of  the  circum polar  ice.  In  the  intervals  between  his 
attempts  on  the  Antarctic  Ocean,  Cook  employed  the  winter 
months  in  making  further  explorations  in  the  Pacific,  and  his 
journals  contain  most  iascinating  descriptions  of  this  first  view 
of  the  islands  of  the  south  and  of  their  inhabitants  in  their 
original  wild  condition.  In  1774  he  employed  his  time  in 
cruising  amon^  the  Pacific  Islands,  beginning  at  Easter  Island, 
with  its  gigantic  stone  figures,  mysterious  relics  of  a  forgotten 
civilisation.  Thence,  after  a  stay  at  bis  belove^  Tahiti,  he 
worked  westward  among  the  islands  to  New  Caledonia  on  his 
way  to  make  his  third  and  final  attempt  on  the  Antarctic  Circle. 

On  the  10th  October,  1774,  as  the  Resolution  was  slowly 
ploughing  her  way  from  New  Caledonia  towards  New  Zealand, 
laud  was  discovered  bearing  S.W.  It  was  found  to  be  an 
island  of  good  height,  five  leagues  in  circumference.  The 
island  was  bounded  by  rocky  cliffs  on  nearly  every  side,  with 
16  to  20  fitthoms  water  close  to  the  shore.  Cook  says,  "  I 
named  it  Norfolk  Isle,  in  honour  of  the  noble  family  of 
Howard." 

The  boats  were  launched,  and  the  weather  being  exceptionally 
fiivourable,  the  captain  landed  without  difficulty  behind  some 
large  rocks  on  the  north-east  side,  near  what  was  afterwards 
known  as  the  Cascades.  Along  the  shore  was  a  belt  of  tliick 
scrub,  and  beyond  this  a  dense  forest  of  a  sort  of  spruce  pine, 
the  trees  as  thick  as  two  men  could  fathom,  and  exceedingly 
straight  and  tall.  The  soil  was  rich  and  deep,  and  the  Captain 
found  many  trees  and  plants  common  to  New  Zealand, 
partioqlarl^    the    flax-plant,    growing    near    the    sea    n^osi 
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luxuriantly,  and  much  finer  than  he  had  seen  it  in  New 
Zealand.  The  woods  abounded  with  pigeons,  parrots,  parra- 
keets,  hawks,  and  many  New  Zealand  birds.  The  island  was 
uninhabited.  The  party  from  the  Resolution  may  have  been 
the  first  human  beingn  to  tread  its  tangled  forests,  though  it  is 
possible  that  at  isolated  periods  previously  Maori  canoes  had 
Deen  driven  by  heavy  south-east  storms  from  the  coast  of  New 
Zealand,  and  that  shipwrecked  Maoris  had  maintained  an 
existence  on  the  island  for  years ;  for  in  the  early  days  of  the 
settlement  two  canoes  were  found  on  the  beaches,  and  it  is  said 
stone  adzes  resembling  those  in  use  in  New  Zealand  were  turned 
up  when  the  land  was  being  broken  up  for  cultivation.  Cook 
gave  but  a  few  hours  to  the  examination  of  the  island,  and  on 
the  following  day  sailed  away  for  New  Zealand.  On  the  pub- 
lication of  his  book,  his  description,  brief  as  it  was,  of  the 
capabilities  of  Norfolk  Island,  of  its  rich  soil,  its  dense  pine 
forests,  and  profuse  growth  of  New  Zealand  flax,  attracted 
attention  to  it  as  a  desirable  possession.  Consequently,  when 
the  Government  in  the  year  1787  resolved  on  establishing  a 
penal  settlement  at  Botany  Bay,  it  was  determined  to  occupy 
this  promising  island  as  a  dependency  of  the  principal  colony. 
In  the  Royal  instructions  to  Governor  Phillip  the  following 
passage  occurs  : — *^  Norfolk  Island  ....  being  represented 
as  a  spot  which  may  liereafler  become  useful,  you  are,  as  soon 
as  circumstances  admit  of  it,  to  send  a  small  establishment 
thither  to  secure  the  same  to  us,  and  prevent  it  being  occupied  by 
the  subjects  of  any  other  European  power."  The  instructions 
also  contain  directions  to  the  Governor  as  to  the  cultivation 
of  the  flax-plant,  and  its  use  in  manufacturing  clothing  for 
the  convicts  and  also  for  maritime  purposes. 

Little  more  than  a  week  after  Governor  Phillip  had  landed 
on  the  site  of  Sydney  (6th  February,  1788),  Philip  Gidley 
King,  then  a  young  lieutenant  on  board  H.M.S.  Sirius^ 
received  his  commission  as  Superintendent  and  Commandant  of 
the  settlement  of  Norfolk  Island,  with  orders  to  take  a  small 
party  of  people  and  some  live  stock  to  this  distant  isle,  which 
was  intended  to  i^erve  as  a  place  of  seclusion  for  troublesome 
characters,  and  a^  a  possible  succour  for  the  main  settlement  in 
case  of  famine.  The  party  placed  under  King^s  charge  was 
very  similar  to  that  which  15  years  later  he  himself  despatched 
unoer  Lieut.  Bowen  to  occupy  Risdon  on  the  Derwent.  It 
consisted  of  an  officer  and  surgeon  from  H.M.S.  Siriusj  four 
seamen  and  two  marines  from  the  same  vessel,  with  nine  male 
and  six  female  convicts.  They  sailed  from  Port  Jackson  in 
the  armed  tender  Supplt/,  and  were  1 4  days  before,  on  29th 
February,  they  came  in  sight  of  their  destination.  For  days 
they  cruised  round  the  island  searching  in  vain  for  a  harbour 
or  eyen  a  landing-place,  sometimes  in  the  ship,  sometimes 
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exploring  the  shores  in  a  boat,  but  everywhere  baffled  by  the 
inaccessible  cliffs  or  the  thundering  surf  of  the  ocean  swell  on 
the  rocky  beaches.  At  last,  after  five  days^  search,  and  when 
they  had  almost  despaired  of  success,  they  found  a  beach  in  a 
bay  on  the  south  side  of  the  island,  protected  by  a  long  reef 
extending  parallel  with  the  shore  and  about  150  yards  distant 
from  it.  At  the  end  of  the  reef  was  an  opening,  little  more 
than  sufficient  to  allow  two  boats  to  pass  each  other,  which 
oave  access  to  the  smooth  water  inside.  Here  King  got  his 
tittle  party  landed  with  their  stores,  and  soon  had  a  small  patch 
of  ground  cleared  and  tents  pitched.  Having  settled  his 
colony,  King  now  proceeded  to  explore  his  new  domain.  He 
describes  the  island  as  six  miles  long  and  four  broad,  and 
estimated  it  to  contain  about  11,000  acres.  The  ground  was 
everywhere  covered  with  an  almost  impervious  forest,  through 
which  he  forced  his  way  with  great  difficulty.  The  principal 
tree  was  the  pine,  which  grew  everywhere.  These  great  trees 
were  often  140  to  200  feet  high,  30  feet  round  at  the  base,  and 
80  feet  to  the  first  branch.  The  roots  sometimes  ran  two  feet 
above  the  ground  twisted  in  all  directions.  In  this  forest  grew 
a  sort  of  supplejack  as  thick  as  a  man^s  leg,  hanging  in  festoons 
from  tree  to  tree,  and  forming  a  network  which  was  well  nigh 
impenetrable.  From  the  highest  point  of  the  island,  1200  feet 
above  the  sea-level,  which  he  named  Mount  Pitt,  he  had 
a  view  of  a  continuous  forest  without  a  break,  for  in  its  natural 
state  there  was  not  a  yard  square  of  clear  ground  on  the  whole 
island.  The  soil  was  deep  and  rich,  but  not  a  blade  of  grass 
grew  anywhere.  Pigeons  and  parrots  were  in  great  numbers; 
the  pigeons  so  tame  that  they  could  be  knocked  over  with  a 
stick.  These  explorations  were  made  with  great  difficulty,  and 
the  explorers  often  returned  with  their  clothes  torn  to  shreds. 
To  conquer  the  virgin  forest  King  had  only  12  men,  and  one 
of  these  was  an  old  man  of  72,  another  a  boy  of  15.  Small  as 
the  company  was  it  was  a  difficult  one  to  manage.  Before  a 
month  passed  the  boy,  having  been  caught  stealing  rum,  was 
punished  with  100  lashes,  which  King  in  his  diary  remarks 
he  hoped  would  have  a  good  effect ;  and  later  on  we  hear  of  a 
woman  being  punished  in  a  similar  way.  To  add  to  the  Com- 
mandant's troubles  all  his  people  were  ill  with  scurvy  from 
their  salt  diet,  and  his  first  attention  was  given  to  obtaining 
fresh  provisions.  At  first  they  got  turtle,  but  these  were  soon 
scared  away.  The  fish  supply  was  precarious,  as  fishing 
was  only  possible  in  calm  weather.  Their  chief  resource  was 
the  pigeons,  and  the  birds  which  abounded  on*Mount  Pitt  gave 
them  many  a  good  meal.  A  few  banana  trees  were  found 
growing  not  far  from  the  settlement,  but  for  vegetables  they 
were  chiefly  dependent  on  nikau-palm,  the  crown  of  which 
furnished  a  good  vegetable  not  unlike  a  cabbage. 
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Under  these  circumstances  the  progress  of  the  settlement  was 
Tery  slow,  but  gradaallj,  as  the  little  colony  was  reinforced  bj 
fresh  drafts  from  Sydney,  ground  was  cleared  and  brought 
under  cuItiTation,  hutA  and  store«bouses  were  erected,  and  a 
weatherboard  cottage,  24  feet  by  12  feet,  was  built  for  a  Govern- 
ment house.  In  January,  1790,  two  years  after  his  first 
landing,  there  were  on  the  island  79  male  and  33  female 
convicts  and  32  free  settlers ;  in  all  144  souls.  King's  adminis- 
tration of  Norfolk  Island  lasted  (with  one  interval)  from 
February,  1788,  to  September,  1796,  a  period  of  eight  and  a  half 
years,  be  has  left  a  diary  of  those  days  extending  over  many 
quarto  pages  of  print.  It  is  dreary  reading,  being  a  chronicle 
of  petty  crimes  and  rough  punishments,  of  crops  destroyed  by 
blight  or  grub,  of  disorders,  conspiracies,  and  mutinies  among 
the  prisoners,  of  discontent  among  the  settlers  whether  free  or 
emancipated.  King  ruled  this  turbulent  community  like  a 
sailor,  with  a  mixture  of  rough  severity  and  good-natured 
lenity,  dealing  out  barbaric  punishment  to  offenders,  and  eqally 
barbaric  indulgences  as  a  reward  for  improved  behaviour. 

The  early  attempts  at  agriculture  were  not  very  succeasfuL 
When  his  first  little  patch  of  wheat  came  up  the  south-west 
wind  blighted  it  and  turned  it  black  ;  the  next  crop  (and  many 
a  one  after  that)  was  nipped  of!  by  a  small  black  caterpillar 
which  came  in  thousanas ;  others  were  destroyed  by  a  great 
worm ;  much  was  eaten  by  parrakeets;  and  even  when  the  wheat 
was  harvested  it  was  attacked  by  the  weevil  and  rendered 
useless.  The  rats — the  only  animals  on  the  island — ate  his 
Indian  com,  in  spite  of  traps  and  pounded  glass  mixed  with 
oatmeal  which  slew  them  in  hundreds.  The  most  successful 
crops  were  potatoes  and  vegetables.  Nor  was  he  more  success- 
ful with  his  live  stock  than  with  his  agriculture.  There  being 
no  grass  on  the  island  the  stock  had  to  be  fed  on  herbs  and 
plants.    The  sheep  succumbed  and  died,  partly  from  starvation, 

Eartly  from  scab.  The  pigs  suffered  greatly  from  poisonous 
erbs,  and  he  had  great  difficulty  in  feeding  them  until  he 
found  that  a  tall  palm  or  fern,  growing  80  feet  high,  had  a  soft 
core  tasting  like  a  bad  turnip,  on  which  the  hogs  throve 
splendidly. 

In  spite  of  all  these  misfortunes,  however,  and  in  spite  of  the 
calamity  of  a  hurricane  of  wind  and  rain  from  the  south-east 
which  laid  waste  and  nearly  destroyed  the  camp  and  the 
plantations,  the  little  settlement  struggled  ahead. 

In  January,  1790,  the  Commandant  records  with  pride  that 
he  had  30  acres*of  land  in  cultivation  and  his  free  settlers  16 
acres.  He  had  in  store  300  bushels  of  wheat  and  140  bushels 
of  Indian  com. 

While  King  was  thus  rejoicing  in  the  progress  of  his  little 
colony,  he  little  thought  of  the  troubles  which  were  impending} 
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and  which  were  destined  to  make  the  year  1790  a  sad  and 
memorable  year  for  the  Norfolk  Islanders. 

To  understand  the  position  of  afiairs  we  must  turn  for  a 
moment  to  the  principal  settlement  at  Port  Jackson.  The  two 
years'  supply  ot  provisions  which  the  First  Fleet  had  brought  out 
was  now  nearly  exhausted,  and  every  one  at  Port  Jackson  was 
in  daily  and  anxious  expectation  of  the  arrival  of  ships  from 
England  with  a  fresh  supply.  In  February  only  four  months' 
provisions,  calculated  at  half  allowance,  remained  in  store.  It 
was  impossible  to  say  when  relief  might  arrive,  and  the  prospect 
of  starvation  began  to  stare  them  in  the  face. 

In  this  emergency  Governor  Phillip  resolved  to  divide  the 
settlement,  and  send  a  large  body  of  convicts  and  soldiers  to 
Norfolk  Island.  The  Commandant  had  constantly  written  in 
such  high  terms  of  the  rich  soil  of  the  island  that  it  seemed  a 
garden  of  fertility  in  comparison  with  New  South  Wales,  and 
the  Governor  thought  it  would  easily  support  a  larger  popula- 
tion, and  thus  relieve  the  distress  of  those  lefl  in  the  principal 
colony.  Accordingly,  Captain  Hunter  was  ordered  to  prepare 
H.M.S.  Sirius  for  sea,  and  embark  186  convicts  and  a  com- 
pany of  marines,  while  the  armed  tender  Supply  was  to 
accompany  her  with  20  convicts  and  another  companv  of 
marines.  This  would  make  an  almost  equal  division  of  the 
people  between  the  island  and  the  main  settlement  at  Port 
JacKson,  Major  Ross,  the  Lieut.-Governor,  was  to  be  placed 
in  command  of  the  dependency  in  place  of  Lieut.  King,  who 
had  obtained  leave  to  visit  England.  A  proper  proportion  of 
the  remaining  provisions  and  stores  were  put  on  boani,  and  the 
ships  sailed  for  Norfolk  Island  on  the  6th  March,  1790.  A 
week's  sail  brought  them  to  the  island,  and  not  being  able  to 
land  in  Sydney  Bay  on  account  of  the  surf,  they  ran  round  to 
Cascade  JBay  on  the  north  side,  and  in  two  days  contrived  to 
land  the  people,  270  in  all.  Before  they  could  land  the  stores 
a  storm  came  on  and  the  ships  were  driven  out  of  sight  of  land. 
It  was  four  days  before  the  oirtus  could  make  the  island  again. 
The  Supply  was  already  in  Sydney  Bay,  and  the  signal  was 
flying  that  the  landing  was  safe.  Captain  Hunter  therefore 
stood  in,  loaded  the  boats  with  provisions  and  sent  them  in  to 
the  landing-place  within  the  reef.  Meanwhile,  as  the  Sirius 
was  settling  nst  to  leeward,  Hunter  made  sail  to  get  her  out  of 
the  bay,  but  could  not  weather  the  rocks  off  Point  Ross  on  the 
western  side.  The  ship  twice  missed  stays  and  then  slowly 
drifted  stem  first  towards  the  reef  opposite  the  settlement,  and 
struck.  The  masts  were  instantly  cut  away  so  that  she  might 
lift  on  to  the  reef,  as  she  was  in  danger  of  going  to  pieces  from 
the  force  of  the  seas  that  struck  her.  This  waa  11  a.m.  All  the 
provisions  that  could  be  reached  were  immediately  got  on  deck 
and  secured.    This  accomplished,  a  line  was  floated  over  the 
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reef  ivith  an  empty  cask,  and  a  hawser  hauled  on  shore  and  made 
&8t  to  a  tree.  At  5  o^clock  the  surgeon's  mate  was  hauled 
ashore  through  the  surf  on  a  traveller  fastened  to  the  hawser, 
and  hy  dark  Captain  Hunter  and  most  of  the  seamen  were 
landed,  having  been  dragged  through  a  heavy  surf,  many  being 
much  bruised.  The  captain  was  so  exhausted  that  be  was 
nearly  drowned.    The  rest  of  the  crew  got  ashore  next  dav. 

The  situation  of  tjie  settlement  was  extremely  critical.  There 
were  now  on  the  island  506  souls  on  half  allowance  of  pro- 
visions, which  would  last  a  yery  short  time  unless  the  stores 
could  be  saved  from  the  Sirius,  Lieut.-Govemor  Ross  there- 
fore assembled  the  officers,  and  it  was  resolved  that,  as  under 
the  ordinary  law  there  was  no  power  to  punish  serious  offences 
on  the  spot,  it  was  absolutely  necessary  for  the  general  safety 
to  establish  martial  law.  Further,  that  all  provisions,  public 
and  private,  should  be  thrown  into  a  common  stock  m  the 
storehouse,  and  put  under  the  charge  of  three  persons,  viz., 
Captain  Hunter,  a  person  appointed  by  the  Governor,  and  a 
third  person  to  be  named  by  the  convicts.  On  the  fifth  day 
afler  the  wreck,  and  before  any  of  the  provisions  had  been 
saved  from  the  Sirius,  the  Supply  sailed  for  Sydney,  with 
Lieut.  King  and  part  of  the  crew  of  the  Sirius,  to  carry 
the  disastrous  news  to  Port  Jackson,  where  it  created  fresh 
consternation  and  deepened  the  prevailing  gloom;  the  more 
so  from  the  impossibility  of  sending  relief  to  the  unfortunate 
Norfolk  Islanders. 

Fortunately,  after  the  Supply  left  they  were  able  to  get  out 
of  the  wreck  a  large  part  of  the  provisions,  though  much 
was  lost  or  spoiled.  For  some  weeks  Lieut.-Governor  Ross, 
Captain  Hunter,  and  the  people  shut  up  in  the  lonely  isle 
entertained  a  glimmering  hope  that  they  might  see  the  Supply 
return  with  the  comfortable  news  of  arrivals  from  England. 
Long  and  anxiously  they  scanned  the  sea,  and  when  hope 
fiiiled  and  they  had  come  to  the  reluctant  conclusion  that 
Governor  Phillip  could  not  relieve  them,  but  had  been  obliged 
to  send  Lieut.  Ball  on  more  pressing  service,  their  situation 
began  to  wear  a  very  alarming  aspect. 

The  weekly  allowance  of  food  was  now  still  further  reduced, 
and  Cajptain/Hunter  «confe  in  hi,  joamal  his  apprehension 
that  before  long  many  of  the  convicts,  who  often  ate  at  one 
meal  the  whole  week's  allowance,  would  be  dead  from  star- 
vation, or  executed  for  depredations.  This  gloomy  anticipation 
would  doubtless  have  been  realised  but  for  an  unexpected 
resource  which  was  discovered. 

In  the  month  of  April  the  people  who  were  searching 
the  island  for  food  found  that  Mount  Pitt  was  crowded  with 
birds.  These  sea-birds  were  away  all  day  in  search  of  food, 
but  as  soon  as  dark  came  on  they  hovered  in  vast  flocks  over  the 
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breed ing-groundy  which  was  hollowed  by  innumerable  burrows. 
The  seamen,  marines,  and  convicts  went  out  to  Mount  Pitt 
every  evening,  arriving  soon  after  dark.  Thej  lighted  small 
fires  to  attract  the  birds,  which  alighted  faster  than  the  people 
couYd  knock  them  down.  After  killing  2000  to  3000  birds 
every  night  there  was  no  sensible  diminution  in  their  numbers 
at  the  end  of  May.  The  people  called  the  bird  "  Pittites  ;" 
Phillip  in  his  voyage  gives  it  the  name  of  the  Norfolk  Island 
Petrel.     It  is  known  to  us  in  Tasmania  as  the  Mutton  Bird. 

Captain  Hunter  in  his  journal  calls  it  the  Bird  of  Pro- 
vidence, Such  it  undoubtedly  was  to  the  Norfolk  Islanders, 
who,  but  for  its  timely  and  wholly  unexpected  arrival,  must 
have  perished  in  numbers  from  starvation.  It  is  true  that  the 
sea  aoounded  in  fish,  and  the  neighbouring  islets  (Phillip 
Island  and  Nepean  Island)  swarmed  ^ith  countless  multitudes 
of  sea  fowl,  but  they  were  unattainable.  For  a  month  together 
the  surf  ran  so  high  that  not  more  than  once  or  twice  during 
that  time  was  it  possible  to  launch  a  boat,  and  even  then  the 
fishing  was  often  unsuccessful,  while  the  islands  that  the  sea- 
birds  frequented  were  usuallv  inaccessible  on  account  of  the 
tremendous  surf. 

Towards  the  end  of  July  the  birds  on  Mount  Pitt  began  to 
get  scarce.  As  only  10  or  12  days*  salt  provisions  at  short 
allowance  were  now  left,  the  Lieut.-Governor  reduced  the  ration 
to  three  lbs.  flour  or  maize  meal  and  one  pint  of  rice  per  week. 
The  people  were  so  reduced  by  want  of  food  that  hardly  any 
work  could  be  done,  and  it  was  with  great  difficulty  that  the 
little  crops  could  be  got  in. 

On  the  4th  August,  while  in  this  deplorable  state,  with 
famine  staring  them  in  the  face,  one  of  the  sailors  came  running 
into  the  settlement,  crying  out — "  A  ship !  a  ship !"  Men, 
women,  and  children  rushed  out  to  welcome  her,  and  Captain 
Hunter  and  many  of  the  people  hurried  across  to  the  north  of 
the  island  to  communicate  with  her ;  but  when  they  arrived  in 
sight  of  her,  in  spite  of  their  signals,  she  stood  off  before  the 
wmd  and  sailed  away.  Hunter,  in  his  journal  published  some 
years  later,  speaks  of  their  bitter  disappointment  and  indig- 
nation at  the  want  of  humanity  in  the  captain  who,  althou^ 
he  might  have  nothing  for  them,  might  at  least  have  informed 
them  of  the  near  approach  of  relief. 

From  the  appearance  of  the  ship  the  people  were  convinced 
that  relief  was  not  far  distant,  and  three  days  later  two  ships 
hove  in  sight.  They  proved  to  be  the  Justinian  and  Surprise, 
from  Port  Jackson,  with  provisions  and  200  convicts.  The 
mystery  of  the  non-arrival  of  supplies  from  England  was  now 
cleared  up.  The  Ouardian^  Captain  Riou,  had  sailed  from 
Plymouth  for  Sydney  with  provisions  in  August,  1789,  but  she 
had  been  wrecked  at  the  Cape,  and  it  was  not  until  the  arrival 
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at  Port  Jackson  of  the  Second  Fleet  in  Jane,  ITOO,  that  the 
people  felt  the  danger  of  starvation  to  be  past. 

.The  relief  at  last  sent  to  the  islanders  had  with  unaccconnt- 
able  want  of  consideration  been  delayed  two  months  after  the 
arrival  of  the  fleet,  and  it  arrived  only  iust  in  time.  The  mutton 
birds  had  deserted  the  island,  the  nsh  also  had  failed  them 
entirely,  and  a  delay  of  another  six  weeks  would  have  meant 
death  by  starvation  for  the  greater  part  of  the  inhabitants. 

Captain  Hunter  did  not  get  away  from  the  island,  which  was 
associated  with  so  much  suffering  and  anxiety  to  him,  until 
February,  1791.  He  considered  its  capabilities  much  over- 
rated, for — while  he  admits  the  richness  of  the  soil — the  crops 
were  liable  to  destruction  by  blight,  grub,  caterpillar,  and  other 
plagues.  The  timber  of  which  so  much  had  been  expected  was 
very  inferior.  Instead  of  being  able  to  support  2000  people 
as  Governor  Phillip  expected,  he  thought  500  too  many,  and 
these  should  be  such  as  had  forfeited  all  hope  of  seeing  their 
native  country  again,  and  would  know  that  their  existence 
depended  on  their  industry.  He  recommended  the  Govern- 
ment to  remove  the  establishment  to  Port  Dalrymple,  as  its 
only  use  could  be  to  supply  South  Sea  whalers  with  tresh  meat 
and  vegetables ;  though  he  admitted  that  as  a  place  for 
incorrigible  criminak  the  colony  had  this  advantage— that 
escape  was  impossible.  Of  the  island  he  says,  '*  It  is  a  dread- 
ful place,  almost  inaccessible  with  any  wind." 

Notwithstanding  the  unfavourable  opinion  of  Captain 
Hunter  and  others,  Governor  Phillip  continued  to  send  fresh 
batches  of  convicts  and  small  settlers,  and  when  Lient.- 
Governor  Ross  gave  up  the  command  to  King,  on  the  return 
of  the  latter  from  England  in  September,  1791,  the  population 
had  increased  to  over  800  souls. 

King  had  now  the  rank  of  Lieut.-Govemor  of  Norfolk 
Island.  He  had  founded  the  colony,  and  took  the  most 
sanguine  view  of  its  capabilities,  and  of  the  practicability  of 
making  it  prosperous  and  self-supporting.  Besides  getting  a 
large  area  of  land  under  cultivation  by  the  labour  of  the 
prisoners,  he  encouraged  these  whose  time  had  expired  to  take 
up  small  allotments  for  growing  vegetables  and  grain.  A 
number  of  soldiers  and  sailors  were  also  induced  by  the  offer  of 
grants  of  land  up  to  60  acres  to  become  agricultural  settlers. 

The  greatest  obstacle  to  the  progress  of  the  settlement  lay  in 
the  character  of  the  people.  King  says  of  the  prisoners  that 
while  some  were  well  behaved  the  bulk  of  them  were  miserable 
wretches.  Collins,  in  his  account  of  New  South  Wales,  gives 
a  deplorable  picture  of  the  disorder  and  crime  which  were 
rampant  at  Port  Jackson,  and  as  the  selection  for  Norfolk 
Island  consisted  of  the  worst  and  the  doubly-convicted,  the 
condition  of  affairs  in  the  island  was  not  likely  to  be  better 
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than  in  Sydney.  The  settlers  were  mostly  soldiers  and  sailors 
and  others  who  had  little  or  no  knowledge  of  agriculture,  and 
were  full  of  grievances  and  complaints.  Still  the  colony 
increased  in  population  and  production.  At  the  end  of  1793 
there  were  1Q08  suuls  on  the  island,  The  settlers  had  become 
a  considerable  body,  and  they  had  command  of  a  pleniiful 
supply,  of  labour  in  the  expiree  prisoners  who  had  hired  them- 
selves out  to  farm-work.  The  Government  took  into  store  all 
grain  grown  by  the  settlers  at  a  fixed  price  per  bushel.  This 
so  stimulated  production  that  in  the  year  ending  May,  1794, 
there  were  grown  34,000  bushels  oi  maize  and  wheat.  The 
settlers  were  all  prosperous,  and  the  Lieut-Governor  was  able 
to  offer  to  sena,  if  required,  20,000  bushels  to  Sydney  for 
commissariat  use.  The  supply  was  now  so  lar^e  that  the 
Governor  was  obliged  to  refuse  to  purchase  gram  which  he 
could  make  no  use  of,  and  the  settlers  found  themselves  without 
a  market.  Many  gave  up  their  farms ;  many  left  the  island ; 
others  turned  their  attention  to  raising  hogs,  which  had  multi- 
plied exceedingly.  In  1795  King  could  offer  the  Sydney 
commissariat  40  tons  of  cured  pork  which  had  been  salted  on 
the  island. 

It  will  be  remembered  that  the  New  Zealand  flax  plant  was 
most  plentiful  at  Norfolk  Island.  Lieut-Governor  KJng  was 
very  anxious  to  develop  the  manufacture  of  the  fibre  into 
cordage  and  canvas.  Many  attempts  were  made  but  with 
small  success,  as  no  proper  method  of  dressing  the  fibre  could 
be  discovered.  King's  method  of  grappling  with  this  difficulty 
is  sufficiently  characteristic  of  the  times.  He  offered  to 
Captain  Bunker,  of  the  whaler  WiUiam  and  Ann^  £100  to 
kidnap  two  natives  of  New  Zealand  and  bring  them  to  Norfolk 
Island  as  instructors  in  the  art  of  flax-dressing.  Captain 
Bunker  did  not  succeed  in  earning  the  money.  King  seems 
to  have  made  his  views  known  to  the  Admiralty,  for  wnen  the 
DisdaluM  storeship  was  employed  to  carry  provisions  to  the 
Sandwich  Islands  for  Vancouver's  discovery  ships,  Lieut 
Hanson  who  commanded  her  was  directed  to  touch  at  New 
Zealand  on  his  way  back  to  Sydney  and  try  to  supply  Kingf s 
wants.  The  Dtedalus  accordingly  touched  at  New  Zealand, 
about  Doubtless  Bay,  and  Lieut.  Hanson  having  enticed 
on  board  his  ship  two  Maoris,  named  Tuki  and  Uru,  at 
once  made  sail  and  carried  them  away  to  Governor  ELing. 
The  Maoris,  who  had  been  frantic  with  grief  when  they 
found  themselves  entrapped,  were  very  sullen  on  their 
arrival  at  Norfolk  Island,  and  absolutely  refused  any  infor- 
mation respecting  the  flax.  Kmgsays:  ''The  apprehension 
of  being  obliged  to  work  at  it  was  afterwards  found  to  have 
been  a  principal  reason  for  their  not  complying  so  readily  as 
was  expected.    By  kind  treatment,  however/ana  iadulgonoe  in 
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their  own  inclinations,  they  soon  began  to  be  more  sociable. 
They  were  then  given  to  understand  the  situation  and  short 
distance  of  New  Zealand  from  Norfolk  Island,  and  were 
assnred  that  as  soon  as  they  had  taught  our  women  to  work  the 
flax  they  should  be  sent  home  again.  On  this  promise  they 
readily  consented  to  give  all  the  information  they  possessed, 
and  which  turned  out  to  be  very  little.  This  operation  was 
found  to  be  among  them  the  peculiar  province  of  the  women ; 
and  as  Uru  was  a  warrior  and  Tuki  a  priest,  they  gave  the 
Governor  to  understand  that  the  dressing  of  flax  never  made 
any  part  of  their  studies.^'  Whatever  may  be  thought  of 
the  means  King  employed  to  obtain  the  services  of  Uru  and 
Tuki,  it  must  l^  acknowledged  that  he  fulfilled  his  promises  to 
them  very  handsomely.  He  decided  to  accompany  them  to 
New  Zealand,  and  em  burked  with  them  and  a  guard  of  soldiers 
on  board  the  Britannia  to  take  them  back  to  their  homes. 
This  was  safely  accomplished,  and  the  Governor  and  his  Maori 
friends  parted  with  great  expressions  of  mutual  regard. 

The  instruction  given  by  Tuki  and  Uru,  meagre  as  it  was, 
was  sufficient  to  enable  a  few  hands  with  very  primitive 
appliances  to  manufacture  30  yards  of  coai'se  canvas  in  a  week, 
and  the  Lieut.-Govemor  stuck  pluckiiy  to  his  manufactory, 
maintaining  to  the  last  that  it  was  a  valuable  industry,  and 
could  easily  give  employment  to  500  hands. 

On  the  25th  October,  1796,  Lieut.-Governor  King  gave  up 
the  government,  which  he  had  held,  with  a  short  interval,  for 
nearly  nine  years,  and  proceeded  by  the  Britannia  to  England. 
Shortly  afterwards  he  received  the  appointment  of  Governor 
of  New  South  Wales,  in  which  capacity,  in  1803,  he  despatched 
Lieutenant  Bowen  to  establish  the  first  settlement  in  Tasmania. 

On  leaving  Norfolk  Island  he  wrote  an  account  of  the  con- 
dition of  the  settlement,  which  is  printed  in  Collins'  "  New 
South  Wales " ;  the  population  was  887,  and  of  these  only 
198  were  convicts.  He  says  that  1528  acres  had  been  cleared. 
Besides  huts  and  cottages  a  Goveniment-house,  storehouses,  and 
military  barracks  had  been  built.  A  water-mill  had  been  erected 
at  the  Cascades,  and  this  and  two  windmills  ground  the  com 
which  each  man  had  formerly  to  grind  for  himself.  There 
were  two  schools  on  the  island. 

Of  the  fertility  of  the  land  he  spoke  highly  ;  the  principal 
products  were  maize,  wheat,  potatoes,  and  vegetables.  The 
yield  of  wheat  averaged  18  bushels  per  acre.  Maize  gave  two 
crops  a  year,  averaging  45  bushels  per  acre,  and  often  reaching 
as  much  as  70  to  6H)  bushels.  He  calculated  that  if  the  whole 
of  the  arable  land  was  put  under  cultivation  it  would  produce 
225,000  bushels  of  grain,  or  even  450,000  if  fully  cultivated. 
There  was  little  live  stock,  a  few  cattle  and  sheep,  a  number  of 
goats,  and  fiilly  5000  swine.  The  swine  might  be  a  great  source 
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of  revenue ;  up  to  that  time  500,000  lbs.  of  pork  had  been 
used  or  exported. 

With  King's  departure  the  settlement  began  to  retrograde  ; 
but  the  story  of  its  gradual  decline  and  the  final  deportation  of 
its  settlers  to  Tasmania  must  be  lefl  to  be  dealt  with  in  a  future 
paper. 

II. — The  Deportation  to  the  Derwent. 

In  the  last  paper  which  I  read  before  the  Society  I 
sketched  the  strange  story  of  the  first  planting  of  a  European 
colony  in  an  island  of  the  South  Sea, — the  settlement  of 
Norfolk  Island  by  Lieut.  King  in  the  year  1788,  and  its 
fortunes  during  a  period  of  eight  years.  I  now  propose  to 
trace  the  history  of  its  failure  and  abandonment,  and  the 
transfer  of  its  settlers  to  our  own  island. 

From  his  first  landing  in  February,  1788,  Lieut.  King  had 
formed  the  most  sanguine  expectations  of  the  future.  He  was 
charmed  with  the  beauty  of  the  island.  With  such  a  genial 
climate  and  such  a  fertile  soil  it  should  grow  into  one  of  the 
most  flourishing  and  valuable  of  colonies.  From  this  view  be 
never  wavered.  To  secure  this  result  he  struggled  bravely  aud 
pertinaciously  to  overcome  the  difficulties  of  nature  and  the 
perversity  of  n^an.  Nature  met  him  on  the  threshold  with  a 
well  nigh  inaccessible  coast  and  a  dense  and  tangled  forest,  and 
fought  nim  with  hurricanes  and  blighting  winds,  with  drought 
and  caterpillars,  which  marred  his  labour.  But  to  rule  and 
organise  tne  unpromising  human  material  with  which  he  had 
to  work,  and  to  turn  it  to  account  in  the  face  of  laziness  and 
disaffection,  was  a  more  trying  task  than  to  conquer  nature. 
Still,  during  those  eight  or  nine  years  he  had  fought  his  way 
through  difficulty  and  not  a  few  disasters  to  the  attainment  of 
a  very  fair  success.  When  in  September,  1796,  he  resigned 
his  government,  he  lefl  with  the  feeling  that  the  settlement  to 
which  he  bad  given  some  of  the  best  years  of  his  life  had  over- 
come its  first  difficulties,  and  was  firmly  established  with  a 
bright  outlook  for  the  future.  The  little  island  bad  a  popula- 
tion of  nearly  900  people,  who  dotted  its  surface  with  clearings 
and  cottages.  More  than  a  third  of  its  area  (5247  acres)  was 
occupied,  and  1528  acres  cleared  and  cultivated.  The 
production  of  grain  and  pork  not  only  sufficed  for  the  wants  of 
the  inhabitants,  but  lefl  a  large  surplus  for  exportation  to  New 
South  Wales.  And  yet  the  resources  of  the  island  were,  in  his 
view,  onlv  beginning  to  be  developed.  Instead  of  a  population 
of  1000,  he  considered  it  could  easily  support  more  than  twice 
that  number,  and  could  more  than  quadruple  its  products.  By 
ordinary  methods  it  would  be  easy  to  produce  a  quarter  of  a 
million  of  bushels  of  grain;  careful  husbandry  might  even 
double  that  quantity.    In  King's  opinion  it  might  become  a 
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paradigd  for  small  landholders,  who  would  be  enriched  by  the 
labour  of  those  convicts  whom  it  was  desirable  to  isolate  from 
the  main  settlement.  The  settlers  would  consist  of  soldiers, 
sailors,  and  the  better  class  of  expiree  prisoners,  while  forced 
labour  would  clear  and  cultivate  their  lands  and  build  their 
houses.  New  South  Wales  would  benefit  bv  the  removal  of 
the  worst  and  the  most  turbulent,  and  these  would  be  easily 
controlled  in  an  isolated  dependency  by  a  small  military  force, 
and  under  strict  discipline  would  be  transformed  into  a  means 
of  wealth  to  the  community  instead  of  being  a  menace  to  its 
order.  The  mistake  of  the  New  South  Wales  settlement  had 
been  that  it  had  been  formed  exclusively  of  convicts,  but  in 
Norfolk  Island  the  true  solution  of  the  transportation  question 
would  be  found.  It  would  be  a  communitv  of  free  settlers,  to 
which  the  convicts  would  supply  labour.  It  would  be  not  only 
a  self-supporting  but  a  profitable  penal  colony. 

When  Captain  Kins  left  Norfolk  Island  n>r  England  in  the 
Britannia  in  1796,  he  handed  over  the  command  to  the 
principal  militarv  officer,  Captain  Townson,  of  the  New  South 
Wales  Corps,  ^ow  that  the  island  produced  grain  and  meat 
enough  to  feed  its  inhabitants,  its  most  pressing  want  was  a 
vessel  expressly  appropriated  to  its  service,  and  always  ready 
for  communication  with  Sydney.  Vessels  were  so  few  at  Port 
Jackson  that  none  could  be  spared  for  the  exclusive  use  of 
Norfolk  Island.  Captain  Townson  therefore  determined  to 
try  what  the  island  could  do  for  itself.  The  indigenous  pine 
provided  timber  in  plenty,  but  appliances  were  few,  and  the 
want  of  A  harbour  prenented  almost  insuperable  obstacles  to 
ship-building.  However,  after  some  months'  labour,  there 
stood  upon  the  beach  before  the  settlement  a  little  craft  of 
25  tons,  built  of  Norfolk  Island  pine,  completely  rigged  and 
equipped  for  sea.  An  ingenious  man  on  the  island  made  a 
quadrant  with  which  to  navigate  her.  She  was  launched  from 
the  shore,  and  had  to  eo  on  her  voyage  to  Sydney  without  any 
further  preparation.  Probably  she  was  strained  in  launching, 
for  she  proved  to  be  very  leaky.  With  the  aid  of  two  pumps, 
however,  the  little  crew  managed  to  keep  the  water  under,  and 
she  safely  reached  Port  Jackson  (15  June,  1798)  with  the 
Commandant's  despatches  to  GoveiTior  Hunter.  This  vessel, 
the  first  and  the  only  one  built  at  Norfolk  Island,  was  named 
the  Norfolk^  and  though  little  more  than  a  decked  longboat, 
she  was  destined  to  do  good  service  and  attain  a  certain 
celebrity.  Captain  Townson  and  the  Norfolk  Islanders  were 
not  allowed  to  benefit  by  the  vessel  which  they  had  built 
Ifith  so  much  difficulty.  When  she  reached  Port  Jackson 
Flinders  and  Bass  were  burning  with  anxiety  to  solve  once  for 
all  the  vexed  problem  of  Bass  Strait  and  the  insularity  of 
Van  Diemen*s  Land,    They  persuaded  (joyernor  Hunter  to  fit 
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up  the  Norfolk  for  a  voyage  of  discoTerj,  and  four  months 
after  her  arrival  at  Sydney  she  sailed  with  those  two  adven- 
tarons  explorers,  passed  through  Bass  Strait,  and  acconiplished 
the  first  circnmnayigation  of  Van  Diemen's  Land. 

In  April,  1800,  Captain  King  returned  to  New  South  Wales 
from  England,  but  he  did  not  go  back  to  his  old  govemmeut  at 
Norfolk  Island.  He  had  brought  with  him  His  Majesty^s 
Commission  as  Lieutenant-C^overnor  of  New  South  Wales,  and 
when  Governor  Hunter  left  Sydney  for  England  in  September, 
1800,  King  succeeded  him  in  the  government  of  the  principal 
Colony. 

Berore  Governor  Hunter's  departure,  and  in  accordance  with 
orders  from  Home,  Major  Joseph  Foveaux,  of  the  New  South 
Wales  Corps,  was  appointed  Commandant  of  Norfolk  Island, 
and  assumed  the  Government  in  July,  1800.  Matters  were  in 
a  bad  way  in  the  island.  With  tne  withdrawal  of  King^s 
zeal  and  energy  improvement  had  ceased.  The  population  had 
increased  somewhat,  but  in  all  other  respects  the  settlement 
was  steadily  going  back.  Governor  Hunter,  who  touched  at 
the  island  on  his  way  to  England  in  H.M.S.  Buffalo  (October, 
1800)  to  land  some  mutinous  Irish  prisoners,  gave  a  deplorable 
account  of  its  condition.  Its  appearance  was  most  un- 
promising. All  the  buildings  were  in  a  state  of  rapid  decay, 
and  but  few  signs  of  industry  were  visible.  The  people  wei*e 
idle  and  refractory,  the  crops  were  mostly  a  failure.  All  they 
could  supply  to  the  Buffalo  was  a  few  hogs  and  some 
vegetables. 

The  sanguine  hopes  of  King  were  doomed  to  disappoint- 
ment. The  island  had  been  at  first  occupied  chiefly  with  a 
view  to  developing  the  manufacture  of  New  Zealand  flax. 
This  had  proved  a  complete  failure.  Much  had  been  expected 
from  the  pine  forests  ;  but  the  timber  was  found  to  be  unfit  for 
ship-builaing  and  too  brittle  for  spars,  even  if  it  had  been 
possible  for  ships  to  lie  there  and  take  it  in.  The  soil  was 
fertile,  it  is  true,  but  from  the  uncertainty  of  the  climate  and 
the  many  plaguech— drought,  blight,  and  caterpillars — the  crops 
oflener  than  not  yielded  but  a  poor  return.  The  project  of 
settling  pensioners  and  expirees  had  proved  abortive.  The 
soldiers  and  sailors  were  mostly  too  ignorant  of  fiirming  to 
succeed,  and  the  inveterate  idleness  of  the  bulk  of  the  settlers 
of  another  class  had  been  a  still  more  insuperable  obstacle  to 
their  prosperity.  Moreover,  they  were  discontented  and 
disafiected,  and  laid  the  blame  of  all  their  misfortunes  upon 
the  Government 

Governor  Hunter  was  not  alone  in  his  opinion.  Collins, 
who  had  ample  opportunities  of  forming  a  correct  judgment, 
speaks  in  his  worJk  on  New  South  Wales  of  Norfolk  Island 
aa  the  place  for  transporting  offenders  who  hud  been  again 
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convicted  in  New  South  Wales,  and  that  this  waa  more 
dreaded  than  the  first  transportation.  He  thought  that  for 
this  purpose  it  might  be  continued  as  an  alternative  for  the 
gallows,  but  as  a  settlement  the  expense  was  quite  dispro- 
portionate to  any  advantage  to  be  derived  from  it.  From  the 
reports  of  Flinders  and  Bass  on  the  climate,  soil,  and  harbours 
of  Van  Diemen's  Land,  he  thought  that  territory  would  be 
found  much  more  profitable  than  this  parched  and  inaccessible 
island. 

Such  was  the  condition  of  afikirs  when  Major  Foveaux  took 
over  the  command  in  Julv,  IdOO.  Foveaux  was  not  the  man 
to  cope  with  the  situation,  or  to  infuse  a  spirit  of  order  into  a  dis- 
organised society.  As  if  with  the  intention  of  making  his  task 
more  difficult  Oovemor  King  added  a  new  trouble  by  banishing 
to  the  island  a  number  of  the  most  turbulent  of  the  Irishmen 
who  had  been  exiled  to  New  South  Wales  for  their  partici- 
pation in  the  rising  of  1798 :  they  had  given  much  trouble  at 
Port  Jackson  through  their  mutinous  conduct,  and  it  was 
thought  that  by  banishing  the  most  turbulent  to  the  distant 
setdement  they  could  be  kept  under  better  restraint.  But  in 
Norfolk  Island  society  was  even  more  anarchical  than  in  the 
principal  colony,  and  there  was  abundant  opportunity  for 
plotting.  In  December,  1800,  a  conspiracy  was  discovered 
among  the  Irish,  the  object  being  to  overpower  the  officers, 
seize  the  island,  and  escape.  As  the  Irish  numbered  only  36 
men,  while  there  was  a  force  of  100  soldiers  and  26  constables, 
the  plot  could  scarcely  have  been  called  formidable.  But,  if 
Foveaux  was  unable  to  preserve  order,  he  could  at  least  take 
summary  and  barbarous  vengeance.  He  received  full  infor- 
mation of  the  plot  on  a  Saturday  evening.  On  the  Sunday 
morning  the  people  went  to  church  as  usual.  When  service 
was  over  all  the  Irish  were  ironed  and  put  into  gaol.  At  two 
o^dock  the  Commandant  had  a  gallows  erected,  and  two  of  the 
ringleaders,  John  Whollahan  and  Peter  McLean,  were  brought 
out  and  forthwith  hanged  without  trial  or  examination. 

In  the  memoirs  of  the  so-called  General  Holt  we  have  some 
graphic  sketches  of  the  state  of  Norfolk  Island  under  Major 
Foveaux's  government  in  1804.  Joseph  Holt  was  a  prominent 
leader  of  the  United  Irishmen  during  the  rising  of  1798,  and 
was  transported — or  to  speak  more  correctly,  exiled — to  New 
South  Wales  as  a  political  prisoner.  As  a  State  prisoner  Holt 
was  allowed  full  liberty  in  the  Colony,  and  being  a  man  of 
ability  and  energy  attained  a  fairly  comfortable  position.  At 
the  time  of  the  Castle  Hill  rising  in  1804,  however,  he  came 
under  suspicion,  more  on  account  of  his  antecedents  as  a  rebel 
leader  than  from  any  actual  proof  of  his  complicity  in  the 
plot.  Governor  King,  however,  made  up  his  mind  that  Holt 
was  a  dangerous  character,  and  banished  him  to  NoHblk 
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Island.  There  is  no  doubt  that  Holt^s  picture  is  strongly 
coloured  by  his  prejudices,  and  must  be  taken  with  large 
allowances,  but  the  account  he  gives  of  the  arbitrary  cruelty 
which  reigned  under  Foveaux  is  too  surely  corroborated  from 
other  sources  to  be  very  far  from  the  truth.  As  a  political 
exile  Holt  was  legally  a  free  man  in  New  South  Wales,  though 
subject  to  certain  restrictions.  He  had  not  been  convicted  of 
any  crime  when  exiled  to  Norfolk  Island,  yet  immediately  on 
arrival  he  was  clapped  into  gaol,  and  by  Foveaux's  orders  was 
illegally  put  into  the  working  gang  as  a  convict.  At  first  he 
refiuused  to  work,  but,  mindful  of  the  absolute  power  of  the 
Commandant,  who  was  sole  judge  and  jury^  he  finally  sub- 
mitted. For  some  three  or  four  months  he  was  kept  in  the 
gang,  in  which  the  men  were  subjected  to  most  brutal  treat- 
ment from  the  overseers.  At  length,  under  the  combined 
effect  of  severe  labour  and  ex]x>sure  and  insufficient  rations 
Holt  broke  down,  and  in  consequence  of  strong  representations 
from  Surgeon  D'Arcy  Wentworth  to  Foveaux  of  the  illegality 
of  this  treatment,  he  was  exempted  from  further  labour  and 
given  his  liberty.  He  remained  on  the  island  for  15  months 
longer,  until  Major  Foveaux  was  succeeded  in  the  command  by 
Captain  Piper.  Holt  describes  Norfolk  Island  in  these  terms  : 
'^The  dwelling  of  devils  in  human  shape,  the  refuse  of 
Botany  Bay,  tne  doubly  damned.** 

In  spite  of  Governor  King*s  partiality  for  the  settlement  he 
had  founded,  it  was  becoming  evident  to  the  Home  Authorities 
that  Norfolk  Island  was  never  likely  to  become  a  successful 
Colony,  and  that  it  would  always  continue  to  be  an  expensiye 
burden  on  the  Government.  Dr.  Lang,  in  his  *^  Histonr  of 
New  South  Wales,"  roundly  charges  King  with  having,  from 
some  interested  motive,  done  his  best  to  discredit  the  settle- 
ment at  the  Colonial  Office.  In  the  absence  of  any  direct 
proof,  and  from  the  general  tenor  of  King's  conduct  with 
regard  to  the  changes  in  the  establishment,  this  charge  seems 
to  be  whoU}'  without  foundation.  It  is  much  more  probable 
that  the  views  of  such  men  as  Hunter  and  Collins,  with  the 
unsatis&ctory  reports  of  the  condition  of  the  settlement,  and  its 
great  expense,  prompted  the  Home  Government  to  decide  to 
reduce  the  establishment,  if  not  to  abandon  the  island  altogether. 

At  the  same  time,  Governor  King's  urgent  representations 
of  the  danger  which  was  impending  over  the  new  Colonies 
from  the  designs  of  the  French  had  roused  the  English  Govern- 
ment to  take  active  measures  to  forestall  them.  In  December, 
1802,  the  Cabinet  had  decided  to  form  a  settlement  at  Port 
Phillip,  and  in  the  following  April  Colonel  Collins*  expedition 
had  been  despatched  for  that  purpose. 

Still  the  Govemixient  was  uneasy  ;  and  in  June,  1803,  Lord 
flobart  wrote  to  Goyemor  King  that  the  position  of  Port 
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Dairy m  pie  in  Bass  Strait  rendered  it  particularly  necessary, 
from  a  political  point  of  view,  that  an  establishment  should  be 
placed  there,  ana  directed  him  for  that  purpose  to  remove  from 
Norfolk  Island  a  portion  of  the  settlers  and  the  convicts,  and 
send  them  to  Port  Dalrymple  under  the  command  of  Lieut.-CoI. 
Paterson,  at  the  same  time  recalling  Major  Foveaux  to  Sydney. 
Lord  Hobart's  despatch  did  not  arrive  at  Port  Jacksoo  until 
May,  1804,  nearly  12  months  after  it  was  written.  Collins 
having  in  the  meantime  abandoned  Port  Phillip  for  the  Der- 
went,  the  importance'  of  occupying  a  station  in  Bass  Straits 
became  more  urgent,  and  King  at  once  applied  himself  to  carry 
out  his  instructions  respecting  the  settlement  of  Port  Dal- 
rymple, which  was  eventually  accomplished  by  Paterson 
settling  at  George  l*own  in  November,  1804. 

King  did  not  show  the  same  alacrity  in  complying  with  the 
instructions  respecting  Norfolk  Island.  *  There  is  little  doubt 
that  they  were  distasteful  to  him.  He  contented  himself  with 
writing  to  Foveaux  (23  June,  1804)  that  the  establishment 
was  to  be  reduced,  and  that  towards  the  end  of  the  year  he 
would  send  a  vessel  or  vessels  to  remove  any  settlers  who 
were  inclined  to  go  to  the  new  colony  at  Port  Dalrymple. 
At  the  same  time  he  said  that  he  did  not  wish  to  force  removal 
on  any  settlers  who  were  valuable  and  industrious,  and  who 
might  be  ruined  by  having  to  give  up  their  land  after  the 
expenditure  of  so  much  labour  and  the  endurance  of  so  much 
hardship.  Nor,  on  the  other  hand,  did  he  want  the  useless  and 
idle,  who  might  be  only  too  willing  to  move.  Still,  out  of  the 
33  larger  landholders  there  might  be  some  who  would  be 
willing  to  go,  and  they  should  be  encouraged  by  the  ofier  of 
liberal  terms.  They  and  their  stock  would  be  removed  at  the 
public  expense,  and  what  was  necessarily  left  behind  would  be 
taken  by  the  Government  at  a  valuation.  On  surrendering 
their  grants  they  were  to  have  four  acres  for  every  acre  cultivated 
at  Noifolk  Island,  and  two  aci'es  for  every  acre  of  waste  land. 
They  were  to  have  rations  for  twelve  months  for  themselves  and 
their  households,  and  be  allowed  the  labour  of  two  convicts 
for  the  same  period.  Of  the  180  little  occupiera  there  might 
be  a  few  who  were  worthy  of  encouragement  and  removal. 

On  receipt  of  the  Governor's  instructions  Foveaux  assembled 
the  settlers  (19th  July,  1804),  and  laid  the  proposal  before 
them.  It  was  well  received,  and  some  40  at  once  gave  in 
their  names  as  ready  to  try  their  fortunes  in  Van  Diemen's  Land. 
These  40  were  free  settlers,  most  of  them  being  mea  who  had 
been  either  in  the  army  or  the  navy.  A  considerable  propor- 
tion held  grants  of  from  30  to  120  acres  each.  A  few  nad 
flocks  of  sheep  ;  one,  George  Guest,  as  many  as  600.  Amongst 
those  who  were  strongly  recommended  by  Foveaux  as  tne 
most  industrious  and  fittest  for  selection  we  find  the  names  of 


DEPORTATION   TO  THE   DERWENT.  10 

Daniel  Stanfield,  Abraham  Hand,  John  and  Joseph  Beresford, 
Greorge  Guest,  Wm.  Pentonj,  Joseph  Bullock,  Edward  Fisher, 
James  Morrisby,  and  James  Belbin.  The  only  stipulation 
they  made  was  that  they  should  be  allowed  to  wait  until  their 
crops  were  ripe,  so  as  to  take  with  them  their  com  and  maize, 
and  not  be  wholly  dependent  on  rations  from  the  public 
stores. 

But  the  settlers  soon  repented  of  their  hasty  decision. 
When  the  Integrity  arrived  from  Sydney  a  fortnight  later 

Sth  Aagust)  with  further  despatches  from  the  Governor,  and 
eir  contents  were  communicated  to  two  of  the  principal  in- 
habitants, out  of  the  41  who  had  sent  in  their  names  all  but 
10  withdrew.  As  the  settlers  would  not  move  voluntarilv,  and 
as  King  had  no  instructions  to  use  compulsory  measures,  the 
only  thing  left  to  do  was  to  reduce  the  establishment.  Foveaux 
was  of  opinion  that  such  half  measures  were  a  mistake,  and 
that  the  ctioice  lay  between  continuing  the  colony  on  its  exist- 
ing footing  or  abandoning  it  altogether.  To  cut  down  salaries 
and  discharge  officers  would  work  great  injustice  to  men  who 
bad  spent  considerable  sums  in  building  houses  and  making 
improvements.  They  must  be  compensated,  and  the  saving 
effected  would  be  minute.  But,  indeed,  any  material  reduction 
would  be  impossible.  Courts  of  justice  must  be  kept  up,  and 
there  must  be  a  sufficient  number  of  officers  to  make  a  jury. 
Governor  King  proposed  sending  a  vessel  annually  with 
officers  to  make  a  court,  the  vessel  to  bring  back  salt  pork 
for  the  supply  of  Port  Jackson.  But  a  court  once  a  year 
was  quite  insufficient,  and  their  experience  of  salting  pork  was 
not  encouraging.  The  pork  was  often  so  badly  cured  that 
it  was  useless  lor  food,  and  the  supply  of  swine  could  not  be 
depended  on.  Com  was  absolutely  necessary  both  for  their 
rearing  and  fattening,  and  the  frequent  scarcity  of  corn  caused 
great  mortality.  Indeed,  the  expectations  formed  of  the  island 
were  never  likely  to  be  realised.  In  1801  there  had  been  a 
famine  owing  to  the  scarcity  of  grain  and  pork,  and  the  inhabi- 
tants had  been  dependent  for  food  on  fish.  In  1802  the  crops 
were  better,  but  since  then  they  had  either  failed  generally,  or 
had  been  so  poor  as  hardly  to  reward  the  settlers*  labour.  'Bat 
for  the  large  yield  from  Government  land  in  1802,  large  supplies 
would  have  been  required  from  Port  Jackson.  As  it  was,  they 
had  been  obliged  to  get  flour  fit>m  Sydney,  and  even  then 
could  only  allow  a  reduced  ration.  Many  of  the  settlers  were 
in  gi*eat  distress,  and  if  the  crops  failed  again — as  indeed  was 
afterwards  the  case — ^they  would  be  in  absolute  want. 

Yei  in  spite  of  all  these  disadvantages  many  of  the  settlers, 
especially  tnose  who  had  come  over  with  the  first  settlement, 
showed  a  great  reluctance  to  move.  They  were  attached  to 
their  homesi  and  did  not  care  again  to  face  the  difficultiea  and 
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privations  which  they  would  have  to  encounter  in  a  new  settle- 
ment before  they  could  get  round  them  even  such  comforts 
for  their  families  as  they  had  at  Norfolk  Island.  If  they 
knew  that  the  Government  meant  to  abandon  the  settlement 
altogether,  probably  they  would  be  willing  to  remove.  One 
of  the  greatest  obstacles  was  their  debts.  But  perhaps  the 
offer  of  greater  inducements  might  overcome  their  reluctance, 
and  eventually  they  would  all  benefit  by  the  change. 

Governor  King  had  no  authority  to  abandon  the  settlement, 
and  was  probably  only  too  pleased  that  the  settlers  whom  he 
had  planted  showed  such  an  attachment  to  his  favourite  island, 
or  at  least  so  much  reluctance  to  leave  it.  It  only  remained 
for  him  to  make  such  reductions  in  the  establishment  as  were 
possible.  Some  of  the  civil  officers  were  discharged  and 
others  transferred  to  Port  Dalrymple,  the  military  guard  was 
reduced  by  one-half,  and  most  of  tne  convicts  were  withdrawn, 
some  being  removed  to  Port  Dalrymple  and  the  remainder  to 
Port  Jackson.  With  the  few  small  vessels  available  for  the 
service,  the  difficulty  of  approach  to  the  island,  and  the  storms 
which  on  more  than  one  occasion  disabled  the  badly  found  and 
unseaworthy  ships,  the  removal  of  even  a  small  part  of  the 
people  was  a  tedious  business,  extending  over  many  months. 
By  the  end  of  1805  about  250  people  had  been  removed, 
leaving  more  than  700  still  on  the  Island.  The  stores  were  for 
the  most  part  transferred  to  Port  Dalrymple  and  the  Derwent. 
A  large  quantity  of  the  salt  pork  sent  to  the  latter  settlement 
was  condemned  as  unfit  for  human  food. 

In  accordance  with  Lord  Hobart^s  instructions,  Major 
Foveaux  resigned  his  charge  on  12th  February,  1805,  when  the 
reductions  be^an.  Captain  John  Piper,  the  senior  military 
officer,  took  his  place  as  Commandant.  If  Holt  is  to  be 
trusted,  Captain  Piper's  rule  presented  a  favourable  contrast  to 
that  of  Foveaux,  both  in  the  humanity  and  consideration  he 
showed  to  those  under  him  and  in  his  general  conduct.  To 
Piper  was  lefl  the  troublesome  and  unpleasing  task  of  superin- 
tending the  removal  of  the  settlers.  With  but  few  exceptions 
they  obstinately  refused  to  stir.  The  first  to  leave  were 
five  settlers  who  sailed  with  Foveaux  to  Sydney,  and  thence 
proceeded  to  Paterson's  Settlement  at  Port  Dalrymple,  where 
they  arrived  in  April,  1805.  These  were  the  first  Norfolk 
Islanders  to  settle  in  Van  Diemen's  Land.  Paterson  wanted 
them  to  take  up  their  locations  on  the  Supply  River  on  the 
west  bank  of  the  Tamar ;  but  they  chose  their  allotments  on  a 
creek  two  miles  south-east  of  York  Town.  The  soil  on  the  hills 
was  bad,  the  fiats  were  liable  to  floods.  Their  crops  turned 
out  so  poor  that  they  threw  up  their  locations,  and  Paterson 
eventually  gave  them  fresh  grants  in  the  fertile  country  on  the 
banks  of  the  South  Esk,  somewhere  in  the  neighbourhood  of 
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Longford.      Seyen  months  later  two  more  of  the  Norfolk 
Island  settlers  found  their  way  to  the  banks  of  the  Tamar. 

With  a  disabled  little  warship  and  a  couple  of  small 
schooners  for  his  whole  available  fleet,  King  haa  to  look  for 
some  chance  private  ship  to  remove  stores  and  people  from 
Norfolk  Island.  In  September,  1805,  the  Sydney  arrived  at 
Port  Jackson  from  India.  As  she  was  bound  to  the  Derwent 
for  oil,  King  agreed  with  Captain  Forrest  to  touch  at  Norfolk 
Island  on  the  way  and  take  a  cargo  to  Collins*  settlement. 
For  this  charter  he  paid  the  captain  £600.  He  had  by  this 
time  relented  of  his  harshness  to  Holt,  and  given  him  per- 
mission to  leave  his  place  of  exile,  so  that  when  the  Sydney 
sailed  from  Norfolk  Island  on  the  1st  of  November,  Holt  took 
a  passage  in  her  and  paid  a  visit  to  the  new  settlement  of 
which  he  has  left  us  a  lively  account  in  his  journal.  In  the 
Sydney  also  there  came  the  first  Norfolk  Island  settler  to  the 
Derwent — George  Quest — who  brought  a  wife  and  six  children 
and  also  300  ewes,  of  which  only  265  survived  the  three  weeks' 
passage.  Of  200  ewes  belonging  to  Government,  shipped  at 
the  same  time,  only  148  were  landed.  Six  head  of  cattle 
arrived  safelv. 

Thus,  at  tLe  end  of  1806,  after  the  exertions  of  more  than 
two  years,  only  eight  settlers  with  their  families  had  been  pre- 
vailed upon  to  remove  to  Van  Diemen's  Land.  The  convicts 
had  been  nearly  all  withdrawn,  the  military  guard  reduced  to 
25  men,  but  there  were  still  700  people  on  the  island,  a  number 
nearly  equal  to  the  combined  population  of  the  two  recently 
founded  settlements  in  Van  Diemen's  Land,  viz.,  Hobart,471 ; 
Port  Dalrymple,  801  ;  total,  772.  Lord  Hobart's  despatch 
ordering  the  deportation  of  the  settlers  was  dated  June,  1803. 
If  it  had  taken  more  than  three  years  to  move  eight  settlers, 
how  long  would  it  take  to  remove  700  ?  The  Colonial  Office 
was  beginning  to  grow  impatient,  especially  as  news  had 
arrived  that  there  was  once  more  a  bad  harvest  at  Norfolk 
Island. 

Accordingly,  in  December,  1806,  the  Secretary  of  State 
wrote  a  peremptory  despatch  on  the  subject  to  Governor  Bligh, 
who  had  succeeded  King  as  Governor  of  New  South  Wales. 
In  this  despatch  Lord  Morfolk  recapitulated  the  reasons  which 
had  led  Lord  Hobart  more  than  three  years  before  to  decide 
on  the  evacuation  of  the  island.  He  remarked  with  dissatis- 
faction that  the  measures  hitherto  taken  had  had  little  effect 
in  promoting  the  object  of  freeing  the  Government  from 
the  expense  of  an  unproductive  settlement ;  that  it  was  plain 
that  tne  crops  were  less  satisfactorv  each  year,  while  the 
expenses  were  ever  increasing  ;  that  t^ort  Jackson  would  soon 
be  self-supporting,  while  Hobart  Town  and  Port  Dalrymple 
appeared  to  have  everything  to  recommend  them  ia  regard  to 
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climate  and  fertility.  It  was  now  evident  to  the  Government 
that  no  advantage  could  arise  from  the  partial  evacuation  of 
Norfolk  Island,  and  he  therefore  gave  orders  that  measures 
were  to  be  taken  forthwith  for  the  withdrawal  of  all  settlers 
and  stock  and  their  removal  to  the  new  settlements  in  Van 
Diemen's  Land,  on  the  terms  recommended  by  Foveaux  nearly 
two  years  before,  with  certain  modifications.  The  settlers 
were  to  be  compensated  for  what  thev  had  to  leave  behind,  the 
money  compensation  not  to  exceed  J^IOOO,  and  they  were  to 
have  grants  in  the  proportion  of  two  acres  only  to  one  acre  of 
cultivated  land  surrenaered.  On  the  other  hand  they  were  to 
have  houses  erected  of  value  equal  to  those  given  up  ;  were  to 
be  victualled  for  two  years  at  the  public  cost ;  those  of  the 
better  class  were  to  be  allowed  the  labour  of  four  convicts  for 
nine  months  and  of  two  for  fifteen  months,  those  of  less  desert 
being  allowed  lesser  privileges. 

The  deportation  now  began  in  earnest.  H.M.8.  Porpoise, 
the  armea  tender  Ladtf  ^eUorij  and  the  JSstramina  were  to 
remove  the  people  and  their  stock.  Governor  Bligh  ^ve  the 
settlers  their  choice  between  Port  Dalrymple  and  the  Derwent. 
Most  of  them  chose  the  latter  settlement.  He  then  gave 
Collins  notice  to  be  ready  to  receive  120  settlers  and  their 
families,  386  souls  in  all,  and  at  the  same  time  sent  him  seven 
months*  supplies. 

The  first  vessel  to  arrive  (28th  November,  1807)  was  the 
armed  tender  Ladj/  Nelson.  She  was  already  well  known  at 
the  Derwent.  In  1803  she  had  brought  to  Risdon  a  portion  of 
Bowen's  party,  and  had  assisted  at  the  founding  of  Hobart  by 
Collins  in  February,  1804«  and  she  now  brought  the  first 
detachment  of  settlers  deported  from  Norfolk  Island.  They 
consisted  of  15  families,  comprising  34  persons.  Three  months 
later  (17th  January,  1808)  came  the  Porpoue  with  43  families, 
altogether  187  persons,  and  on  the  2nd  March  the  Lady  Nelson 
brought  a  further  instalment  of  50.  Another  three  months 
saw  the  Estramina  arrive  with  an  additional  62.  Thus  in 
little  more  than  six  months  Collins  had  had  330  people  thrown 
on  his  hands  with  but  little  means  to  provide  for  their  wants. 
Many  of  them  were  in  a  most  wretched  condition,  and 
immediately  applied  to  Collins  for  clothing  and  bedding  which 
it  was  not  in  his  power  to  give  them.  They  had  come  with  the 
expectation  that  all  their  wants  would  be  provided  for  by  the 
Government.  AH  Collins  could  do  was  to  billet  the  majority 
amongst  the  inhabitants.  Some  few  he  assisted  to  build  houses 
for  themselves.  Some  few  he  found  sufficiently  skilful  to  be 
employed  at  wages  on  the  works  he  had  then  in  hand,  the  principal 
of  which  W88  the  large  brick  store  which  still  stands  at  the  bottom 
of  Macquarie-street.  Some  of  the  new  arrivals  received  their 
grants  of  land  in  the  neighbourhood  of  the  settlement  at  Sandy 
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Bay,  but  the  greater  part  were  fixed  some  20  or  30  miles  up 
the  river,  at  a  new  settlement  which,  in  memory  of  their  old 
home,  was  called  New  Norfolk.  The  sudden  accession  of  over 
300  people  to  a  small  community  which  did  not  number  500 
was  a  great  strain  on  Collins*  resources.  His  supplies  were 
scanty  enough,  and  when  he  learned  that  still  more  people  were 
coming,  and  that  he  was  to  have  thrust  him  upon  more  than 
double  the  number  which  Bligh  had  led  him  to  expect,  he 
was  loud  in  his  complaints  both  to  the  Home  Authorities  and 
to  Sydney  at  the  want  of  thought  with  which  he  had  been 
treated. 

In  the  meantime  a  little  revolution  had  taken  place  in 
Sydney.  Governor  Bligh  had  been  deposed  by  the  officers 
of  the  New  South  Wales  Corps,  and  the  government  had  been 
assumed  by  Colonel  Johnston.  The  work  ot  removal  from 
Norfolk  Island  was  then  pushed  on  even  more  rapidly. 
Colonel  Johnston  chartered  the  City  of  Edinburgh,  a  vessel 
of  500  tons,  to  remove  the  rest  of  the  settlers.  The  deposed 
Bligh,  in  his  despatches  to  the  Secretary  of  State,  protested 
strongly  against  the  folly  of  crowding  a  host  of  people  into  a 
settlement  so  ill  prepared  to  receive  them,  a  proceeding  which 
must,  he  foresaw,  involve  the  whole  population  at  the  Derwent 
in  great  distress. 

Already  there  were  loud  complaints  from  the  Norfolk 
Islanders  of  the  hardships  they  had  had  to  endure,  so  different 
from  what  they  had  been  led  to  expect  from  the  representations 
made  to  them  when  they  left  the  island.  Many  of  them  were 
in  the  most  destitute  condition,  and  were  glad  to  compound 
their  claims  against  the  Government  by  taking  a  few  live 
stock  as  compensation  for  the  houses  and  efiects  they  had  lefl. 
Probably,  however,  their  own  improvident  habits  were  their 
worst  enemy.  Foveaux  states  that  a  ship  named  the  Hose, 
belonging  to  Campbells,  of  Sydney,  had  touched  at  the  Der- 
went on  ner  way  from  England.  In  direct  contravention  of 
his  orders  from  head  quarters  Collins  allowed  the  Captain  to 
land  several  thousand  gallons  of  spirit  for  sale.  He  further 
permitted  it  to  be  sold  to  the  new  arrivals,  who  parted  with  their 
little  store  of  salted  pork  to  the  Government  store  to  raise 
money  to  purchase  the  spirits.  Thus,  many  in  a  few  days 
dissipated  the  whole  of  their  small  means  of  subsistence. 

The  City  of  Edinburgh  sailed  from  Sydney  to  remove  the 
rest  of  the  settlers  on  the  26th  May,  1808  ;  she  met  with  a 
succession  of  heavy  gales,  and  was  repeatedly  blown  off  the 
island,  so  that  she  did  not  complete  her  loading  for  more  than 
three  months  ;  she  sailed  from  the  island  on  the  9th  September, 
carrying  226  people  to  the  already  overcrowded  settlement  at 
the  Derwenty  where  she  arrived  on  the  2nd  October.  The 
unfortunate  people  suffered  much  on  the  long  voyage  of  nearly 
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a  month,  and  complained  that  they  had  been  plundered  on  the 
way  of  much  of  their  small  property.  The  greater  number 
were  in  a  most  destitute  state — almost  naked — and  their  arrival 
necessarily  increased  the  preyailing  distress  at  Hobert.  The 
population  of  the  settlement  had  men  more  than  doubled  by 
the  554  people  who  had  come  from  Norfolk  Island,  and  now 
stood  at  over  1000.  Floods  on  the  Hawkesbury  in  New  South 
Wales  had  destroyed  nearly  the  whole  crops  in  March,  1808, 
and  the  Governor  at  Port  Jackson  could  spare  nothing  in 
response  to  Collins*  urgent  appeals  for  help. 

It  is  true  that  the  Norfolk  Islanders  had  brought  some  stoi*e 
of  provisions,  but  a  quite  insufficient  supply,  and  the  Derwent 
settlemeit,  as  yet,  produced  practically  nothing.  In  view  of 
his  probable  necessities  Collins  some  time  before  had  made  an 
agreement  with  Campbell,  of  Sydney,  to  bring  him  500  head 
of  fieneal  cattle  from  India,  but  LieuU-Govemor  Foveaux  had 
set  aside  the  contract  as  too  costly,  which  was  perhaps  wise, 
as  the  shipment  would  have  cost  the  English  Exchequer  some 
£20,000. 

The  Derwent  settlement  was  now  in  great  straits  for  food. 
The  ration  of  salt  meat  had  long  since  been  reduced  to  one- 
half.  There  were  only  a  few  weeks*  full  rations  in  hand, 
and  starvation  was  staring  them  in  the  face.  Collins  got  some 
few  stores  from  the  rare  vessels  which  touched  at  Van  Diemen's 
Land,  but  this  was  a  mere  trifle.  His  only  resource  was  to 
fall  back  on  what  the  bush  yielded.  He  therefore  issued  an 
order  offering  1«.  per  lb.  for  all  the  kangaroo  meat  brought 
into  store. 

For  the  next  year  or  two  it  was  a  struggle  at  Hobart  Town 
for  bare  existence,  and  the  people  were  on  the  verge  of 
absolute  starvation. 

Lieut.  Edward  Lord,  in  his  evidence  before  a  Committee  of 
the  House  of  Commons  in  1812,  said  that  the  whole  settle- 
ment for  a  considerable  time  lived  on  kangaroo,  not  having 
a  bit  of  other  provisions.  He  says  : — "  During  the  great 
scarcity,  when  we  lived  for  13  months,  except  at  small  intervals, 
upon  2  lbs.  of  biscuit  per  week,  we  had  not  a  sinele  death. 
We  were  living  on  the  wild  game  of  the  country.  The  people 
certainly  suffered  great  inconvenience  and  very  great  privations 
from  want  of  provisions.  I  have  often  myself  been  glad  to 
go  to  bed  from  want  of  bread,  and  have  often  been  without 
the  little  comforts  of  wine  and  sugar." 

Kangaroo  meat  brought  Is.  6a.  per  lb.  Later  the  Sydney 
was  chartered  to  bring  wheat  mm  India,  but  she  was 
wrecked.  The  Venus^  Capt.  Bunker,  was  then  despatched. 
She  was  more  fortunate,  arriving  in  1810  with  a  cargo  of 
wheats  which  at  last  relieved  the  inhabitants  from  their  dread 
of  &mine.    Wheat  sank  from  £4,  or  even  £6  per  buahel,  to  12f« 
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With  respect  to  Norfolk  Island^  it  was  found  undesirable,  if 
not  impossible,  to  abandon  it  entirely.  There  was  still  a  herd 
of  cattle  and  also  some  9000  sheep  which  could  not  be  at  once 
removed.  A  small  party  was  to  oe  left  to  look  after  the  stock 
and  to  try  whether  it  was  possible  to  cultivate  coffee.  Captain 
Piper  reports,  30  Sept.,  1808,  after  sailing  of  the  CityofEdin- 
bufvhy  that  there  were  still  250  persons  on  the  island. 

From  the  Report  of  the  Parliamentary  Committee  above 
Quoted  it  appears  that  in  1812  the  Island  was  not  wholly 
aeserted.  There  were  still  a  few  settlers  and  some  soldiers. 
A  Return,  dated  SO  April,  1810,  shows  98  free  persons  (of 
whom  61  were  men)  and  26  convicts,  the  military  and  officers 
numbering  53 ;  total,  177. 

The  settlers  from  Norfolk  Island  were  given  lands  at  New 
Norfolk  and  Sandy  Bay,  at  Pitt  water  (Sorell),  and  Clarence 
Plains  in  the  South,  and  at  Norfolk  Plains  on  the  Northern 
side  of  the  Island.  These  grants  were  at  first  small,  seldom 
exceeding  40  acres.  A  certain  proportion  of  the  Norfolk 
Islanders — especially  the  marines  and  sailors  who  came  out 
with  Governor  Phillip  in  1788,  and  went  to  the  island  with 
King,  and  some  of  the  crew  of  the  Sirius — who  had  prospered 
in  Norfolk  Island,  prospered  also  in  Van  Diemen^s  Land, 
and  their  fiimilies  have  continued  to  hold  respectable  and 
honourable  positions  in  this  Colony.  But,  as  a  rule^  the 
Norfolk  Island  settlers  did  not  add  much  to  the  welfare  and 
progress  of  the  settlement  at  the  Derwent 

The  great  majority^  idle  and  improvident  in  their  old  home, 
did  not  improve  by  removal.  They  were  content  to  draw 
their  rations  from  the  stores  so  long  as  that  privilege  was 
allowed  them,  and  then  bartered  away  their  grants  for  a  trifle, 
to  sink  out  of  sight  in  poverty  and  wretchedness. 
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AN  ACCOUNT  of  the  Settlen,  Free  Persons,  and  Prisoners 
received  into  this  Settlement  from  Norfolk  Island  from  29th 
November,  1807,  to  1  October,  1808:— 


Time  received. 

By  what  Conveyance. 

Settlers  and 
Free  Persons. 

S 

1 

6 
39 
12 
13 

39 

• 
1 

i 

13 
76 
11 
24 

96 

1^ 

•  •• 
11 

2 
2 

8 

Total  Number  1 
received.      | 

Nov.  29th,  1807 
Jan.  17th,  1808 
March  1st    „ 
June  7th      „ 

Oct.  2nd       „ 

H.M.  Brig  Lady  NeUon 
H.M.  Ship  Porpoise 
H.M.  Brig  TMdy  Nelson 
H.M.  Colonial  schooner 

Estranuna 
City  of  Edinburgh 

Total  

16 
56 
26 
23 

83 

34 

182 

50 

62 

226 

202 

109 

220 

23 

554 

LEONARD  F08BR00K,  Deputy  Commandant. 
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NOTE    ON   AN    EAELT    CHART    SHOWING    THE 

TRACKS  OP  TASMAN'S  VOYAGES  IN  1642  AND 

/    I  1644. 

(Diagram.) 

By  a.  Maxtlt. 

(Read  April  9,  1894J 
^  The  Government  of  Tasmania  very  liberally  caused  to  be 

photo-lithographed  a  fae-eimile  copy  which  I  had  made  of  a 
chart  showing  the  tracks  of  Tasman  in  his  two  voyages  of 
of  discovery  in  the  years  1642  and  1644.  The  chart  copied  is 
in  the  Sloane  Collection  in  the  British  Museum,  and  is 
marked  on  the  back  "Bibl.  Sloan.  6222,  12.  N.W.  Closet  16." 
It  is  evidently  a  manuscript  of  the  latter  half  of  the  17th 
century,  and  was  certainly  copied  by  an  Englishman,  and 
probably  from  the  original  chart  of  Francz  Jacobsz  Visser,  tho 
chief  pilot  on  board  the  Heemskirk  on  Tasman's  first  voyage, 
and  captain  and  chief  pilot  of  the  Letnmen,  Tasman's  flagship 
in  the  expedition  of  1644.  A  reduced  map  from  the  same 
chart  is  given  in  Major's  "  Early  Voyages  to  Terra  Australis,*' 
published  in  1859  by  the  Kakluyt  Society. 

The  Museum  chart  is  drawn  on  paper  in  black  ink,  now 
faded.  After  the  chart  was  drawn  (possibly  since  Major's 
map  was  published)  some  one  has  added  blue  chalk  lines, 
connecting  Tasman's  discoveries  in  the  south  of  Tasmania 
inth  those  he  made  in  New  Guinea  on  the  one  side,  and  those 
of  Peter  Nujts  on  the  other.  In  the  photo-lithographs  these 
blue  lines  have  come  out  black.  **  Abell  Tasman's  passage" 
is  marked  in  pricked  lines.  That  of  the  1642  voyage  begins 
at  a!)out  the  longitude  of  Cape  Leeuwin  and  ends  at  the  north 
of  the  island  of  Ceram,  the  last  place  mentioned  in  Tasmans' 
journal  of  that  voyage.  The  track  of  the  1644  voyage  begins 
at  the  south-western  coast  of  New  Guinea,  and,  missing 
Torres  Straits,  goes  round  the  Gulf  of  Carpentaria  and  the 
northern  and  western  chores  of  Australia  to  Endracht  Land 
"whence  he  returned  to  Batavia.  In  the  pricked  track  of  the 
first  voyage  no  soundings  are  given,  in  that  of  the  second  the 
soundings  are  given  along  the  part  of  the  passage  within 
soundings.  I  therefore  think  this  chart  is  a  copy  of  that 
made  by  Francz  Jacobsz  during  th?s  second  expedition.  And 
there  are  other  circumstances  substantiating  this  opinion, 
notably  the  inscription  in  tho  middle  of  the  chart,  to  which 
1  shall  again  refer. 

The  expedition  of  1644  probably  started  from  Batavia  on 
the  30th  of  January  in  that  year,  and  was  expected  to  return, 
if  the  instructions  were  fulfilled,  in  July,  but  as  no  journal  of 
the  voyage  has  been  yet  discovered  this  chart  and  a  few 

D 


28 

notes  made  by  Burgomaster  Wilson,  in  1 705,  are  the  oiiljr 
particulars  that  we  know  about  it,  except  the  "  InslructioDB  " 
above  mentioned,  which  were  given  to  Tasman  by  Antonio 
Van  Diemen,  the  Governor,  and  the  Council  of  the  Dutch 
East  Indies,  and  dated  at  Batavia  the  29th  January,  1644.     i^ 

/With  reference  to  the  British  Museum  chart,  of  which  I  be^ 
to  present  to  the  Boyal  Society  the  photo-lithographed  /oe* 
nmiles,  Major  says :  **  It  bears  no  name  or  date,  but  ia 
written  on  exactly  the  same  kind  of  paper,  with  the  same  ink, 
and  by  the  same  hand  as  one  by  Captain  Thomas  Bowrey^  in 
the  same  volume,  done  at  Fort  S.  Gkorge  in  1687.  It  is 
observable  that  in  the  preface  to  a  work  by  Captain  Bowrej 
on  the  Malay  language,  he  says  that  in  1688  he  embarked  itt 

— •  Fort  S.  George  as  a  passenger  for  England,  having  been 

nineteen  years  in  the  East  Indies  continually  engaged  in 
navigation  and  trading  in  those  countries,  in  Sumatra,  Borneo^ 
Bantam,  and  Java."  Major  goes  on  to  say :  "  The  twofold 
blunder,  both  as  to  fact  and  date,  contained  in  the  sentence 
in  the  middle  of  the  chart — '  This  large  land  of  New  Guinea 
was  first  discovered  to  joyne  to  y*  south  land  by  y^  jot 
Lemmen  as  by  this  chart  Francois  Jacobus,  Vis.  Pilot  Major, 
Anno  1643' — is  self -evidently  an  independent  subsequent 
insertion,  probably  by  Bowrey  himself,  and  therefore  by  no 
means  impugns  the  inference  that  the  chart  is  otherwise  a 
genuine  copy.'* 

When  I  saw  the  chart  it  was  not  bound  in  a  volume,  so  I 
had  no  opportunity  of  comparing  its  paper,  ink,  and  hand- 
writing with  those  of  the  other  chart  referred  to  by  Major,  so 
I  accept  his  opinion  as  correct  that  probably  the  copy  was  the 
handiwork  of  Captain  Bowrey.      But  I  cannot  accept  the 

' —  statements  that  the  chart  bears  no  name  or  date,  and  that  the 

inscription  in  the  middle  of  it  **  is  self -evidently  an  indepen- 
dent subsequent  insertion."  This  second  statement  is,  of 
course,  necessary  to  support  the  first,  as  if  the  inscription  ia 
not  a  subsequent  inseition  the  chart  cannot  be  said  to  bear 
any  name  or  date.  So  far  from  the  inscription  being  self- 
evidently  an  independent  subsequent  insertion,  I  think  the 

y^  evidence  all  points  the  other  way.    The  error  in  the  date  ia 

no  doubt  the  fault  of  Captain  Bowrey,  or  whoever  else  was 
the  copjist  of  the  chart  and  translator  into  English  of  the 
Dutch  inscriptions  on  the  original,  but  I  take  it  that  the 
wording  of  it  shows  that  it  is  a  translation  of  the  chief 
pilot's  inscription  on  the  chart  he  prepared  and  sent  in  as  the 
official  return  to  the  orders  of  the  "  Instructions  "  with  refer- 
ence to  discovering  "  whether  Nova  Guinea  is  one  continent 

-^  with  that  great  southland."     It  is  barely  possible  that  Bowrej 

could  have  known  of  this  instruction,  which  the  originiJ 
writer  of  the  inscription  must  evidently  have  known  to  be  the 
great  object  of  the  voyage  of  the  Lemmen  and  her  consorta. 
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The  expeditioD  of  1644»  nnder  the  command  of  Tasman  as 
commodore,  consisted  of  the  yacht  Lenimen,  with  a  crew  of 
45  sailors  and  11  soldiers,  under  the  subordinate  command  of 
skipper  chief  pilot  Franz  Jacobsz  Yisser  ;  the  yacht  Zeemeuw, 
with  85  sailors  and  six  soldiers,  tinder  the  command  of 
Skipper  Dirk  Comelisz  Haan  ;  and  a  smaller  yacht  as  tender, 
the  Brak,  with  14  sailors,  under  the  command  of  Skipper 
Jasper  Jansz  Koops.  The  yachts  were  plentifully  provisioned 
for  ei^ht  months.  The  instructions  issued  to  Tasman,  which 
were  discovered  at  Batavia,  and  published  a  little  more  than 
a  hundred  years  ago  by  Dairymple,  constitute  a  very  remark- 
able document,  and  exemplify  the  prescient  spirit  of  the 
leaders  of  Dutch  East  Indian  enterprise,  for  had  Tasman 
succeeded  in  fulfilling  them  he  would  have  anticipated  by 
nearly  130  years  Captain  Oook*s  Australian  disooverieSy  and 
by  about  150  years  those  of  Bass  and  Flinders. 

The  instructions  begin  with  a  recital  of  all  the  Dutch  ex- 
peditions that  had  made  any  discoveries  in  connection  with 
the  great  southland  prior  to  Tasman's  voyage  of  1642, 
concerning  which  voyage  they  say  simply  —''It  is unnecessaiy 
to  relate  more  here,  as  you  are  perfectly  acquainted  with  au 
particulars."  They  thus  record  the  discoveries  made  by  the 
yacht  the  Duyfhen  in  1606,  on  the  east  side  of  what  we  now 
call  the  Gulf  of  Carpentaria  ;  of  D'EdeVs  Land  in  1617,  on 
the  west  coast  of  Australia  ;  of  Endraght  Land  further  north 
in  1618-1622  ;  of  Arnhem's  Land  on  the  west  side  of  the 
Gulf  of  Carpentaria  in  1623  ;  and  of  Peter  Nuyt's  Land  on 
the  south  coast  in  1627.  It  will  be  noticed  that  the  dis- 
coveries above-named,  together  with  the  lands  discovered,  or 
seen,  by  Tasman  in  his  two  expeditions,  ard  the  only  lands 
shown  on  the  chart,  and  to  this  fact  I  shall  refer  further  on. 

The  instructions  then  proceed  thus: — "But  to  obtain  a 
thorough  knowledge  of  these  extensive  countries,  the  dis- 
covery whereof  has  been  begun  (in  consequence  of  the 
intention  of  the  Company  and  the  recommendation  of  our 
masters),  [there]  now  only  remains  for  the  future  [to  find 
out]  whether  Nova  Guinea  is  one  continent  with  that  great 
southland,  or  separated  by  channels  and  islands  lying 
between  them;  and  also  whether  that  New  Van  Diemen's 
liand  is  the  same  continent  with  these  two  great  countries,  or 
with  one  of  them  ;  or,  if  separated  from  them,  what  islands 
maybe  dispersed  between  Nova  Guinea  and  the  unknown 
southland,  when,  after  more  experience  and  knowledge  of  all 
the  said  known  and  unknown  countries,  we  shall  be  better 
enabled  for  further  undertakings.'' 

Then  follow  the  actual  instructions  as  to  what  Tasman  was 
to  try  to  do.  He  was  to  make  his  way  by  the  islands  in  the 
Banda  Sea,  Teninber,  Key  and  Aroum  (marked  T.  Acaga  on 
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the  chart)  to  False  Gape,  which  was  thea  thoiight  to  be  part 
of  New  Guinea,  and  is  in  8  defa^.  south  latitude.  Thence  lie 
was  to  sail  along  the  south  coast  of  New  Guinea  till  he 
reached  9  deg.  of  south  latitude,  where  there  was  a  large  oave» 
which  might  be  the  opening  into  the  South  Sea.  Into  this 
he  was  to  send  the  tender,  the  Brak,  for  two  or  three  dajs  to 
try  and  find  a  passage.  If  one  were  found  he  was  to  follow  it 
until  he  reached  the  furthest  known  discovered  land  of  the 
east  coast  in  17  deg.  of  south  latitude  (?  7  deg.),  and  then 
follow  the  trend  of  the  coast  eastward  and  southward  as  it 
might  run  until  he  reached  his  own  discovery  of  the  New  Van 
Diemen's  Land.  Thence  he  was  to  go  north-westwards 
to  the  islands  of  S.  Peter  and  S.  Francis  lying  off  Peter  Nuy  t*8 
Land,  and  try  and  find  another  passage  between  them  and 
the  southland  eastward  into  the  South  Sea  again.  If  this 
other  passage  were  discovered  he  was  to  return  by  it  to 
S.  Peter  and  S.  Francis.  In  any  case  he  was  to  return  from 
these  islands  by  the  south  and  west  coasts  until  he  reached 
Wilhelm's  Eiver  between  EndraghtLand  and  De  Witt's  Laud 
in  22  deg.  south  latitude,  "when  the  known  southland  would 
be  entirely  circumnavigated  and  discovered  to  be  the  largest 
island  of  the  globe." 

We  all  know  that  the  fulfilment  of  these  instructions  is 
quite  feasible.  The  "  large  cove  in  9  deg.  south  latitude  and 
to  the  south-west  of  False  Cape  is  the  western  part  of  Torres 
Straits,  and  the  pricked  line  of  Tasman's  passage  shows  that 
he  passed  near  to  the  entrance  of  Endeavour  Strait,  between 
the  Prince  of  Wales  Island  and  Cape  York,  by  which  Captain 
Cook  entered  Torres  Straits  in  1770.  It  is  at  least  singular  to 
note  that  the  dotted  Hue  showing  the  edge  of  shoal  water 
that  is  drawn  across  the  cove  is  not  also  drawn  across 
Endeavour  Strait.  And  in  the  south,  a  course  easterly  from 
S.  Peter  aud  S.  Francis  would  have  taken  Tasman  past  the 
Great  Australian  Bight  and  through  Bass  Straits.  We  shall 
probably  nevet  know  whether  Tasman  did  send  the  Brak  into 
the  cove  or  strait  to  report,  and  if  he  did  why  the  passage 
through  was  not  discovered.  All  that  we  know  is  that  he  did 
not  pass  the  strait,  but  instead  of  doing  so  fulfilled  the 
alternative  course  pointed  out  in  the  instructions.  Before 
finishing  with  this  part  of  my  subject,  I  cannot  forbear  from 
again  calling  attention  to  the  prescience  of  the  Dutch 
authorities  in  having  in  the  manner  mentioned  thus  indicated 
the  real  position  of  the  straits  that  give  passage  to  the  north 
and  south  of  Australia  from  the  Indian  Ocean  to  the  great 
South  Sea,  as  they  certainly  knew  nothing  of  what  Torres 
had  done.  Fifty  years  after  Dampier  still  held  to  the  opinion 
that  there  was  a  great  intermediate  passage  something  like 
that  shown  on  medieval  charts  as  running  between  Little  Java 
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and  Great  Java ;  and  a  hundred  and  fifty  years  after  Flinders 
did  not  think  a  strait  or,  at  least,  a  great  river  from  a  central 
sea  quite  improbable. 

The  altemative  instruction  to  be  followed  in  the  case  that 
no  passage  to  the  eastward  was  found  at  the  great  cove  in 
9  deg.  south  latitude  is  thus  given : — **  But  if  (as  we  presume) 
the  land  of  Nova  Guinea  is  joined  to  the  southland,  and  in 
consequence  is  one  continent,  you  will  be  enabled  by  the  S.E. 
trade  wind  to  run  along  the  north  coast  from  7  deg.  to 
22  deg.  south,  and  thus  entirely  to  discover  this  land."  It  is 
evident  from  this  that  Van  Diemen  and  his  Council  at  Batavia 
thought  that  Arnhem's  Land  was  an  island,  and  that  the  western 
part  of  the  northern  shore  of  Australia  trended  westward  from 
the  southern  end  of  the  Gulf  of  Carpentaria  to  about  North- 
West  Cape  in  De  Witt's  Land  and  north  of  ^Endraght  Land. 
On  arriving  at  Endraght  Land,  Tasman  was — time  and 
weather  permitting — to  go  on  southwards  to  Houtman's 
Abrolhos  and  try  to  recover  the  treasure  lost  there  in  1629 
by  the  wreck  of  the  Batavia.  He  was  also  to  inquire  after 
two  of  the  mutineers  of  the  crew  of  that  ship,  who  had  been 
marooned  instead  of  being  executed  with  their  companions. 
It  seems  from  the  chart  that  Tasman  did  not  go  south  of 
Endraght  Land  tq  fulfil  these  latter  instructions.  Probably 
the  time  he  had  taken  to  get  round  the  gulf  and  then  follow  the 
coast  of  Arnhem's  Land  and  De  Witt's  Land  to  his  turning 
point  at  about  23  deg.  south  had  pretty  well  exhausted  his 
provisions  and  water.  I  cannot  help  thinking  that  the 
question  of  victualling  his  ships  had  something  to  do  with 
the  non-fulfilment  of  the  instruction  as  to  finding  a  passage 
through  Torres  Straits.  The  voyage  that  the  fulfilment  of 
that  instruction  would  have  entailed  would  have  been  one  of 
at  least  13,000  miles,  and  mostly  in  unknown  waters,  and 
without  much  sea  room  if  coast  charts  were  to  be  made. 
Judging  from  his  previous  voyage,  this  would  have  taken  at 
least  13  months,  and  he  had  only  eight  months'  provisions. 

To  revert  to  the  chart,  the  sailing  instructions  given  fully 
bear  out  with  regard  to  what  Tasman  was  to  do  what  I 
called  your  attention  to  in  connection  with  what  had  been 
previously  done,  namely,  that  the  chart  refers  to  only 
Tasman's  expedition — that  all  the  information  given  upon  the 
chart  is  given  in  connection  with  or  in  consequence  of  the 
instructions.  As  this  is  so,  I  do  not  see  how  we  can  resist 
the  conclusion  that  the  Dutch  original  from  which  it  was 
taken  and  translated  was  the  work  of  Franz  Jacobsz, 
Tasman's  chief  pilot  on  both  of  his  expeditions,  and  that  the 
inscription  in  the  middle  of  the  chart  is  a  translation  of 
Jacobsz's  own  writing.  The  material  information  upon  which 
the  chart  is  constructed  was  all  in  Jacobsz's  possession,  and 
in  no  other  person's  except  Tasman's.    That  information  was 
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derived  from  three  sources:  First,  from  the  records  of  tbo 
preyious  voyages  referred  to  in  the  instructions  ;  secondly, 
nrom  the  record  of  Tasman's  expedition  of  1642 ;  andthirdly, 
from  the  records  of  the  expedition  of  1644.  With  regard  to 
the  first  of  these  sources,  the  recital  of  the  previous  dis- 
coveries in  Nova  Guinea  and  the  southland,  and  the 
instructions  as  to  what  was  to  be  done  in  regard  to  connecting 
them  could  not  have  been  understood,  unless  charts  were 
famished  showing  the  relative  positions,  and  from  these 
charts  the  eastern  side  of  the  Gulf  of  Carpentaria,  the  north- 
eastern part  of  Arnhem's  Land  and  De  Witt's  Land, 
Endraght  Land,  D'EdeFs  Land,  Leeuwin  Land,  and  Peter 
Nuyt's  Land  would  be  laid  down.  With  regard  to  the 
second  source  of  information,  an  examination  of  the  chart 
will  show  that  the  original  of  it  was  made  by  some  one  who 
had  access  to  not  only  to  Tasman's  chart  but  also  to  his 
journal  of  the  voyage  of  1642*3,  as  the  notes  made  on  the 
north  coast  of  Guinea  are  similar  to  those  contained  in  the 
journal.  When  all  the  information  to  be  obtained  from 
these  two  sources  was  laid  down  upon  the  chart  it  would  be 
as  complete  as  it  now  is*  with  the  exception  of  the  new  land 
discovered  in  the  course  of  the  voyage  of  1644.  And  the 
coast  line  of  this  new  land,  and  the  pricked  line  of  the 
passage  made  while  discovering  it,  is  all  that  Jacobsz  refers 
to  in  his  central  inscription. 

Another  argument  in  favour  of  the  inscription  being  a 
copy  of  Jacobsz's  attestation  of  the  chart,  and  not  an 
independent  subsequent  insertion  of  Bowrey,  is  that  the  name 
of  New  Guinea  is  applied  to  the  new  discovered  land.  Yery 
shortly  after  the  expedition  of  1644  the  newly-discovered  land 
was  called  New  Holland,  and  if  Bowrey  had  written  an 
independent  title  to  his  copy  he  would  probably  have  thus 
named  it.  Dampier,  who  was  on  this  coast  in  1688,  and  again 
in  1699,  always  calls  it  New  Holland. 

It  is  evident  that  the  Dutch  authorities  made  no  secret  of 
Tasman's  discoveries  on  this  voyage,  but  that  charts  of  it 
were  published,  or  at  least  allowed  to  be  copied.  It  is 
probable  that  Bowrey  was  thus  allowed  to  make  the  copy  in 
the  Sloane  collection.  Dampier  had  a  copy  with  him  during 
his  expedition  of  1699,  when  he  was  in  command  of  one  of 
the  king's  ships.  It  evidently  was  similar  to  the  one  before 
us,  for  he  complains  of  Tasman's  (Mr.  Tasman  he  politely  calls 
him)  inaccuracies  in  latitude.  He  gives  two  latitudes  from 
the  charts  he  refers  to,  one  being  that  of  the  Abrulhos,  which 
he  mentions  as  erroneously  laid  down  at  27  deg.  88  BEiin. 
south,  and  the  other  being  the  Archipelago,  now  called  after 
Dampier,  which  he  says  Mr.  Tasman  lays  down  in  19  deg. 
60  mitt,  instead  of  20  deg.  21  min.  south.    The  chart  before 
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118  gives  tlie  latitades  Dampier  says  are  wrong,  so  he  eyidenilj 
liad  a  copy  of  the  same  original.  With  respect  to  these 
latitudes,  I  may  mention  that  in  the  case  of  the  Abrulhos 
Dampier  is  wrong,  but  in  that  of  the  Archipelago  he  is 
light. 

I  have  referred  to  the  prescience  of  the  Dutch  authorities 
in  geographical  matters  as  shown  by  the  "Instructions." 
The  instructions  also  illustrate  their — shall  I  politely  call  it 
tiieir  keenness  ?  in  trading  matters.  Tasman  is  told  when 
''shewing  the  samples  and  goods,  you  and  the  junior 
merchants  are  carefully  to  remark  what  goods  the  strange 
nation  most  esteem,  and  to  which  they  are  most  inclined ; 
likewise  inquire  what  merchandise  and  goods  they  possesf, 
particularly  after  gold  and  silver,  and  whether  these  metals 
are  held  in  great  esteem  ;  to  keep  them  ignorant  of  the 
precious  value  seem  not  gpreedy  after  it ;  if  they  offer  to 
barter  for  your  goods,  seem  not  to  covet  these  metals,  but 
ohew  them  copper,  zinc,  pewter,  and  lead  as  if  these  were  of 
more  value  to  us.  If  you  find  them  inclined  to  trade,  keep 
the  goods  which  they  seem  most  greedy  after  at  so  high  a 
Talue  that  none  may  be  sold  or  bartered  without  great  profit." 
And  so  on. 

To  return  to  the  instructions  :  If  Tasman  had  fulfilled 
them  and  sailed  round  Australia  and  also  round  Tasmania, 
what  would  have  been  the  result  ?  Would  Australian  history 
have  taken  another  course  ?  I  do  not  think  so.  The  Dutch 
are  a  trading  people  rather  than  a  colonising  one.  These 
expeditions  of  Tasman  were  solely  for  the  purpose  of  open- 
ing new  markets,  and  as  they  did  not  have  that  effect,  on 
account  of  the  low  condition  of  the  people,  both  in  regard  to 
numbers  and  attainments  in  the  countries  of  the  Australian 
continent  and  islands,  they  had  no  other  effect.  In  due  time 
the  English  entered  into  possession,  and  it  is  interesting  to 
note  how  in  the  early  days  of  their  colonisation  the  claims  of 
the  Dutch  were  evidently  admitted  to  the  west  or  New 
Holland  side  of  the  continent,  by  limitations  in  the  com- 
missions of  the  Oovemors  of  New  South  Wales. 


84 


NOTES  ON   SOME  TASMANIAN  CHITONS. 

Bt  Mb.  W.   F.  Bbdnall  (Corresponding  Member  of    the 

Boyal  Society  of  Tasmania). 

(Read  April  ^th,  1894  J 

Some  time  ago  I  received  from  Captain  Beddome,  of  Hobart» 
seyeral  specimens  of  three  species  of  Chitons,  labelled  respeo- 
tively  Chiton  specioms,  Chiton  australis,  and  Chiton  liratuM^ 
At  the  time  thej  came  to  hand  the  South  Australian  forma 
were  engaging  mj  attention,  and  I  at  once  saw  that  there 
must  be  some  mistake  in  regard  to  those  sent  under  the  names 
of  speciosus  and  liratus,  as  they  could  not  be  made  to  answer 
the  original  descriptions  of  those  species,  but  the  difficulty  of 
satisfactorily  identifying  them  by  reference  to  the  literature 
at  my  command  compelled  me  to  put  them  aside  for  the  time 
being.  A  few  months  since  some  Chitons  collected  by  Dr. 
Perks  at  Port  Elliot,  Encounter  Bay,  were  submitted  to  me 
for  examination,  when  I  recognised  that  they  were  identical 
with  the  specimens  sent  to  me  by  Captain  Beddome  as  Chii<m 
OMstralU^  Sowerby,  and  I  so  labelled  them ;  further,  I  exhibited 
an  example  before  the  Eoyal  Society  of  South  Australia  as  an 
interesting  addition  to  the  molluscan  fauna  of  this  colony. 
Having,  however,  since  had  the  privilege  of  studying  the 
exhaustive  work  of  Mr.  H.  A.  Pilsbry  on  the  Polyplacophora 
(Chitons)  as  part  of  Try  on' s  Manual  of  Conchology,  I  found 
I  had  been  too  hasty,  and  had  fallen  into  the  too  common 
snare  of  accepting  a  name  under  which  a  species  is  popularly 
known,  and  that,  instead,  the  shell  was  the  closely  allied 
Chiton  novcBhollandtce,  of  Gray.  To  satisfy  myself  more 
thoroughly  I  procured  typical  Port  Jackson  specimens  of 
C  audralis  from  Mr.  C.  Hedley,  of  the  Australian  Museum^ 
while  almost  at  the  same  time  I  received  two  examples  from 
Mr.  G.  B.  Sowerby,  of  London,  labelled  C  australis,  one  of 
which,  however,  proved  to  be  0.  novcehollandice,  Gray.  The 
means  now  being  at  my  command,  I  resolved  to  deal  with  the 
forms  received  from  Captain  Beddome,  and  to  submit  the 
results  to  your  Society.  For  the  benefit  of  Tasmanian 
conchologists  I  shall  quote  the  descriptions  of  the  species 
from  the  Manual  of  Conchology  very  fully. 

IscHNOCHiTON  HADDONi,  Pilsbry,  1892.  Tryon's  Manual  of 
Conchology,  Vol.  XIV.  (Polyplacophora)  page  88, 
pi.  22,  figs.  67-73. 

Chiton  hngicyniba.    Sowb.  Conch.  Illust.  f .  67. 
ff  „  Beeve.  Con.  Icon,  species  163. 
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JLepidopleurus  longicymha,  Angas,  ia  his  Lists  of  the  Mollusca 
of  South  Australia  and  of  New  South  Wales,  in  the 
P.Z.S.  of  London. 

iBchnochiton  hngicymha,  Carpenter.    MS. 

,,  ,,  Paddon,  Challenger  Beport,  Poljpla- 

cophora,  p.  17. 

Also  Chiton  longicymba  of  Australian  collectors,  but  not 
chiton  longicymba,  Quoj  and  Gaimard.  **  Shell  distinctly 
keeled  on  the  back ;  scales  of  the  girdle  beautifully  regular  in 
€ize  and  arrangement,  and  evenly  and  deeply  grooved.  Sculp- 
ture and  colour  pattern  like  I,  longicymba.  Interior  white, 
greenish,  or  bluish  ;  anterior  valve  with  10,  central  1,  posterior 
valve  12  slits ;  teeth  thin,  sharp.  Posterior  tooth  of  the  inters 
fnediaie  valves  long,  extending  almost  to  the  posterior  lateral  angle 
of  the  valve,  andnot  terminating  abruptly.  Length  27,  breadth 
12  mill. 

"  The  colouring  is  even  more  variable  tban  in  the  New 
Zealandic  J.  longicymba ;  some  specimens  are  clear,  light 
greenish  buff ;  some  are  brown,  speckled  all  over -with  olive 
black ;  some  are  mainly  red  or  black,  having  a  wide  white 
dorsal  stripe." 

Port  Jackson,  N.S.W.,  South  Australia  (common),  Tas- 
mania. 

Mr.  Pilsbry  writes  : — "  Having  examined  extensive  suites 
of  specimens  of  the  longicymba  type  from  New  Zealand  and 
Australia,  I  find  myself  compelled  to  separate  specifically 
those  from  the  latter  locality,  although  in  general  appearance* 
colour,  and  sculpture  they  certainly  resemble  the  true  iongi- 
cymba.  The  differences  indicated  (in  italics)  seem  to  be 
remarkably  constant  and  readily  recognised  if  one  takes  the 
trouble  to  look  for  them.  It  must  be  admitted,  however, 
that  to  thoroughly  examine  a  small  Chiton  involves  some 
little  trouble ;  and  therefore  we  must  feel  no  surprise  if  the 
superficial  collector,  and  the  often  no  less  superficial  author, 
continue  to  confound  species  which  are  really  distinct.  It 
must  be  said,  however,  that  the  confusion  of  these  two  species 
has  probably  been  due  to  the  lack  of  specimens  from  the  two 
localities  for  comparison,  else  the  differences  would  hardly 
have  escaped  writers  so  careful  and  observant  as  Carpenter 
and  Haddon." 

I  examined  every  specimen  sent  to  me  by  Captain 
Beddome,  and  found  that  all  belonged  to  the  Australian 
Haddoni,  and  not  to  the  New  Zealand  longicymba. 

The  foregoing  species  was  received  from  Captain  Beddome 
as  Chiton  speciosus,  Adams  and  Angas.  The  G.  speciosus  was 
described  in  P.Z.S.,  1864,  p.  IS 2,  from  specimens  obtained 
by  Mr.  Angas  on  Yorke's  Peninsula,  South  Australia.    It  is 
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a  synoDym  of  Chiton  eaniraeius,  Beeve,  Con.  Icon.,  species  78 
(lo47)i  the  habitat  given  being  New  Zealand.  lachnoehUon 
contractus  is  a  common  South  Australian  species,  and  is 
credited  to  Tasmania  bj  Mr.  Pilsbry  on  the  authority  of 
the  Cumin gian  collection. 


ISCHNOCHITON       (IsCHNOBADSIA)       NOTiEHOLLANDLfi       (Oraj 

MSS.  in  Brit.  Mus.),  ReeYe,Con.  Icon.    Species  U2 
(1847). 

Chiton  (Lophyrus)  ausiraltSy  Sowerby.    Tenison  Woods  Census 
of  the  Marine  Shells  of  Tasmania  (1877). 

Beceived  from  Captain  Beddome  as  Chiton  australis,  and. 
also  from  Mr.  W.  Legrand  under  the  same  name  over  twenty 
years  ago. 

The  following  are  the  essential  portions  of  the  descriptions 
of  the  twp  species,  transcribed  from  the  Manual  of  Con- 
cholopy  : — "/.  novaho/tandia, —  Sholl  oval- oblong,  elevated, 
the  dorsal  ridge  angular,  side  slopes  nearly  straight ;  colour 
green,  minutely  marbled  with  olive,  the  lateral  areas  darker. 
Lateral  areas  sculptured  with  low,  uneven,  somewhat  nodidous 
radiating  riblets,  and  some  concentric  growth  wrinkles.  Central 
areas  smooth  except  for  a  very  dense  and  regular  microscopic 
granulation.  End  valves  having  radiating  riblets.  Interior 
blue  green,  with  pink  and  olive  rays.  Girdle  covered  with 
smooth,  solid,  pebble-like  scales,  which  toward  the  outer  edge 
are  aubcarinated.  Length  43,  breadth  23  mill.  Adelaide, 
South  Australia.*' 

I  may  here  state  that  there  is  no  locality  in  the  immediate 
neighbourhood  of  Adelaide  where  this  shell  is  likely  to  be 
taken. 

Encounter  Bay,  S.A.    (Dr.  Perks,  Professor  Tate.) 

Tasmania,  where  apparently  it  is  a  common  species. 

*'  /.  australis. — Shell  oval  oblong,  moderately  elevated,  the 
dorsal  ridge  sub-angular,  side  slopes  nearly  straight.  Colour 
dark  olive  brown,  the  apices  of  the  valves  pink  when  eroded. 
Lateral  areas  sculptured  with  close  uneven  riblets,  which  usually 
bifurcate  or  branch  freely,  especially  toward  the  posterior  margin 
of  the  area.  Central  areas  closely  and  evenly  sculptured  with 
finer  longitudinal  riblets,  obsolete  on  the  ridge,  where  they 
give  place  to  a  dense  microscopic  granulation.  End  valves 
sculptured  with  close  radiating  riblets,  those  of  the  posterior 
valves  irregularly  granose.  Interior  light  blue-green,  with 
two  wide  pink  rays  in  each  valve,  and  behind  them  two  olive- 
brown  rays.    Girdle  wide,  closely  coTered  with  conspicuous^ 
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conyex,  pebble-like  scales,  which  toward  the  outer  edge  are 
Bobcarinated  in  the  middle.  Length  62,  breadth  85  mill. 
Port  Jackson," 

Attention  w  the  italicised  words  in  the  foregoing  descrip- 
tions will  show  the  outside  difference  existing  between  these 
two  species,  and  a  study  of  the  specimens  now  at  my  com- 
mand has  satisfied  me  that  the  Tasmanian  and  South  Aus- 
tralian shells  are  identical,  and  are  C.  novahollandia.  Gray, 
and  not  C  australisy  Sowb.,  as  given  in  Tenison  Woods' 
Census  of  Tasmanian  Marine  Shells.  Neither  have  C,  con- 
centricuSt  C,  muricatus^  or  C.  smaragdinus  anything  in  common 
with  the  present  forms,  as  suggested  by  Mr.  Woods,  the 
two  former  being  true  Chitons,  and  the  latter  a  typical 
iBchnochiton  as  restricted.  The  Port  Jackson  specimens  are 
typical  australis  in  every  particular.  Of  the  Tasmanian 
shells  I  have  six,  and  of  the  South  Australian  I  have  examined 
eight  (a  gradation  of  sizes  in  each  case).  In  the  most  per- 
fect of  those  from  Tasmania  there  are  superficial  signs  of  the 
longitudinal  ribleta  on  the  central  areas  at  the  extreme  sides 
in  front  of  the  diagonal  lines,  as  also  are  there  on  the  two 
largest  of  the  South  Australian  ones.  I  do  not  note  any  con- 
centric growth  wrinkles  on  the  C.  australis  from  Port  Jack- 
son, but  they  seem  to  be  more  or  less  present  in  the  C.  nova- 
hoUandicB  from  both  localities  mentioned,  in  which  also  the 
radiating  riblets  of  the  terminal  yalves  are  more  or  less 
broken  up  into  concentric  granulations.  The  two  specimens 
received  from  Mr.  Sowerby  are  labelled  ''Australia,''  and 
oomprise  one  of  each  species. 

Chiton  pellissebfentis.  Quoy  et  Qaimard.,  Yoy.  de 
I'Astrolabe,  Zool.  iii.,  Moll.,  p.  881,  t.  74,  f.  17-22 
(1834). 

C, pellisserpmtis,  Beeve,  Con.  Icon.,  species  84. 

„  „  Hutton,  Oat.  Mar.  Moll ,  N.Z.,  1880,  p.  IIU 

''  Shell  oval,  rather  elevated,  hardly  carinated,  the  .side 
slopes  somewhat  convex.  Surface  lustreless.  Colour  a  rather 
dull  and  dingy  olive  or  olive-green,  marked  with  black  along 
the  ridge,  and  on  the  sides  of  some  valves.  The  lateral  areas 
nioderately  raised  and  sculptured  with  three  or  four  rows  of 
distinct  tubercles,  Centittl  areas  having  j/r^«^,  irregular  growth 
wrinkles^  and  fine  longitudinal  riblets.  Anterior  valve  larger 
f&nd  much  more  elevated  than  the  posterior,  both  being 
sculptured  with  namerous  regular  rows  of  distinct  tubercles, 
the  rows  increasing  by  splitting.  Posterior  valve  depressed, 
tii«  low  muero  in  front  of  the  middle.  Inside  blue,  in-- 
distinctly  blotched  with  olive-green.  Sutural  plates  rounded, 
the  sinus  byroad  and  deep,  smooth  or   hardly  dentictdate> 
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Anterior  vaJye  haying  12,  central  Talyes  1,  posterior  valye  12 
slits,  teeth  blunt,  pectinated.  Eaves  broad.  Qirdle  wide, 
alternately  light  and  dark  ;  scales  rather  large  and  wide,  often 
showing  a  slight  tendency  to  CArination  in  the  middle,  micro- 
scopically striated.  Length  30,  breadth  23  mill.  New 
Zealand." 

It  maybe  here  mentioned  that  Id  order  to  satisfactorily  deter- 
mine a  chiton  by  all  its  essential  characters,  which  particularly 
include  the  internal  ones,  such  as  the  sutural  plates,  sinus, 
slits,  etc.,  it  is  necessary  to  take  the  shell  to  pieces. 

Beceiyed  from  Captain  Beddome  as  Chiton  liratus^  Adams 
and  Angas,  and  under  which  name  I  am  informed  it  is 
labelled  in  the  museum  collection  at  Hobart.  C  {Lepido^ 
pleurus)  liratus  was  described  with  other  South  Australian 
Chitons,  including  C»  (Lepidopleurus)  speeiosus  by  Messrs. 
Adams  and  Angas  in  the  P.Z.S,  1864,  from  specimens 
gathered  by  Mr.  Angas  on  Yorke's  Peninsula,  S.A.  I  haye 
not  yet  myself  been  successful  in  determining  the  C,  liratus 
from  among  our  South  Australian  Chitons,  but  at  any  rate 
no  South  Australian  specimen  of  pellisserpentis  exists  in  any 
local  collection.  Again,  the  Tasmanian  shell  is  a  true  Chiton, 
whereas  liratus  of  A.  and  A.  is  an  Ischnochiton.  In  conclud- 
ing that  the  Tasmanian  shell  is  C  pellisserpentis  and  not 
^.  sinclairiy  which  is  closely  allied  to  it,  I  haye  relied  on  the 
circumstance  that  in  the  specimens  in  my  possession  (five) 
the  broad  sinus  shows  an  "  absence  or  absolescence  of  teeth," 
and  also  on  the  colouring  of  the  girdle,  which  is  alternately 
light  and  dark.  The  figure  in  Reeye  well  illustrates  the 
species. 

Chiton  sinclairi.  Gray.   Dieffenbach's  Travels  in  New  Zealand, 
Vol.  2,  p.  263  (1843). 

As  this  shell  is  closely  related  to  C.  pellisserpentis^  and  as  it 
has  been  recorded  from  Tasmania,  although  that  locality  has 
been  doubted  by  the  late  Key.  J.  E.  Tenison  Woods,  I  have 
extracted  the  full  description  as  given  in  the  Manual  of 
Conchology  for  the  benefit  of  Tasmanian  conchologists. 

"  Shell  oval,  rather  elevated,  the  dorsal  ridge  rounded^  side 
slopes  rather  straight ;  broum-black^  each  valve  irregularly  and 
taggedly  striped  with  whitish ;  the  head  valve  pale  with  dark 
rays.  Sometimes  the  white  predominates.  The  lateral  areas 
are  raised  and  sculptured  with  three  or  four  radiating  granose 
ribSf  often  sub-obsolete.  Central  areas  smooth  in  the  middle 
except  for  a  few  growth  wrinkles^  but  having  fine  short  longi- 
tudinal riblets  at  the  sides  in  front  of  the  diagonal  line.  These 
liblets  are  sometimes  almost  obsolete.  Head  valve  sculptured 
at  first  with  about  15-18  granos^  riblets,  but  as  they  have  a 
tendency  to  split  as  the  valve  grows,  the  number  in  a  grown 
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specimen  is  usually  24-30.  Tail  valve  having  a  low,  obtuse- 
mucro,  decidedly  in  front  of  the  middle.  Interior  bluish. 
Sinus  rather  wide,  denticulate,  the  area  behind  it  porous. 
Anterior  valve  having  11,  central  valves  1,  posterior  valve  14 
slits  ;  teeth  obtuse,  strongly  crenulated.  Eaves  broad, 
spongy.  Girdle  covered  with  large  convex  scales,  which  are 
very  finely,  sharply  striated.  Length  28,  breadth  18  mill. 
Another  specimen  length  17,  breadth  11  mill." 

Those  portions  of  the  description  printed  in  italics 
emphasise  the  salient  features  of  the  species. 

Mr.  Pilsbry  says : — **  The  smooth  polished  central  areas^ 
grooved  only  along  the  diagonal  line  at  the  sides,  and  the 
granose-ribbed  lateral  areas  and  end  valves  are  characteristic. 
The  black  and  white  colouring  is  also  constant.  The  sculp- 
ture of  the  side  areas  varies  greatly  in  strength.  This  species 
has  been  reported  from  Tasmania,  but  on  doubtful 
authority." 

The  Conchologia  iconica  (Monograph  of  Chiton,  published 
in  1847)  gives  •*  Van  Piemen's  Land  "  as  the  habitat  of  this 
shell  on  the  authority  of  Dr.  Sinclair,  R.N.  Presumably,  as 
this  Chiton  is  named  after  Dr.  Sinclair  by  Gray  as  a  New 
Zealand  species,  the  locality  given  by  Reeve  four  years  after- 
wards may  be  an  error. 

Reeve's  notes  to  this  shell  in  Con.  Icon,  is  : — *' Very  closely 
allied  to  C,  capensis  and  C  pellUserpentis^  but  distinguished 
from  both  by  the  peculiar  structure  of  the  granules,  which, 
to  use  a  mournful  comparison,  have  an  appearance  like  the 
nails  on  a  coffin." 

C.  sinclairi  is  included  in  Tcnison  Woods'  Census  of  the 
Marine  Shells  of  Tasmania  (1877),  with  the  following  re- 
marks : — ''  A  New  Zealand  shell,  whose  Tasmanian  habitat  is 
doubtful." 

Turning  to  Professor  Hutton's  Manual  of  the  New  Zealand 
MoUusca  (1880),  when  I  had  written  the   larger  part  of  this 

faper,  to  read  the  description  given  by  him  of  C,  pellisserpeniis 
was  astonished  to  find  myself  accredited  as  an  authority 
(bracketed  with  Reeve)  for  giving  Tasmania  as  a  habitat  for 
C*.  sinclairi.  Although  I  have  been  in  possession  of  a  copy  of 
this  book  from  the  time  of  its  publication  by  the  courtesy  of 
Professor  Hutton,  I  do  not  recollect  having  noticed  this 
before.  It  must  assuredly  have  been  a  lapsus  calami  on  the 
part  of  the  Professor  (Beddome,  no  doubt,  being  intended), 
for  I  never  possessed  the  species  till  about  two  months  ago, 
when  I  received  examples  from  Mr.  G.  B.  Sowerby,  of 
London,  labelled  "  New  Zealand." 

C  sinclairi  may  certainly  be  looked  for  in  ^Tasmania^ 
although  the  affinities  of  the  fauna  of  the  island  are  with 
Austruia  and  not  with  New  Zealand. 
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NOTES     ON     A    NEW     SPECIES    OF     PEDALIOS 
FOUND    IN    THE    SOLOMON    ISLANDS. 

By  V.  a.  Thorpe,   P.R.M.S.,  H.M.S.  Penguin. 
(Corresponding  Meitabor.) 

(Read  April  9,  1894.; 
The  paper  I  haye  the  honour  to  read  before  this  Societr 
might  be  entitled,  with  some  truth,  "  The  History  of  a  Loiit 
Opportunity."  In  a  paper  which  I  read  before  the  Royal 
Microscopical  Society  of  London,  in  1889,  on  a  *'  New  Species 
of  Megalotrocha,*'  I  spoke  of  Dunk  Island,  oft  the  coast  of 
Queensland,  as  follows  :— "  One  meets  with  a  tiny  pool,  not 
more  than  three  or  four  feet  across,  on  the  bleak  and  rockj 
headland  of  an  island  out  at  sea,  exposed  to  the  storm  and  to 
the  glare  of  a  tropical  sun,  breakers  beating  on  the  rocks 
below  within  twenty  feet  of  it,  and  yet,  strange  to  relate,  I 
found  the  water  of  such  a  solitary  and  lifeless  pool  literally 
swarming  with  a  wonderful  pedalion."  But  at  that  time 
(1888)  I  did  not  realise  that  this  rotifer  was  a  totally  distinct 
and  new  species.  Last  August  (1893)  whilst  examining 
some  water  collected  in  the  artificially  hoUowed-out  trunk 
of  a  cocoanut  tree,  made  by  the  natives  of  New  Georgia  for 
drinking  purposes,  and  growing  on  a  small  island  in  Bendova 
Harbour,  Solomon  Islands,  I  once  again  came  across  this 
pedalion  in  considerable  numbers.  Then  I  recognised  my 
old  friend  of  the  Australian  coast,  and  realised  that  it  was 
a  new  species,  differing  in  essential  details  from  the  only 
known  species  of  Pedalion,  P.  mirum.  Before  I  coola, 
however,  complete  my  examination  of  this  rotifer,  the  news 
arrived  that  this  same  species  had  been  discovered  by  Dr. 
Levander,  of  Helsingfors,  in  Finland,  in  October,  1892,*  and 
had  been  named  by  him  P.  fennicum  four  years  after  I  first 
had  seen  it. 

The  genus  "  Pedalion  "  can  with  truth  be  regarded  as  one 
the  great  discoveries  of  the  nineteenth  century.  As  late  as 
the  year  1871,  the  true  position  of  the  Botifera  in  the  animal 
kingdom  was  a  matter  of  keen  dispute.  At  first  classed  with 
the  Infusoria,  they  were  afterwards  raised  by  some  observers 
to  the  level  of  the  Crustacea,  whilst  others  placed  them, 
among  the  Vermes  (worms).  In  that  year  Dr.  C.  T.  Hudson 
discovered  in  Clifton,  England,  a  rotifer,  for  which  not  only 
a  new  genus  had  to  be  formed,  but  also  a  new  family,  whilst 

^Curiously  enough,  like  mine  "  in  a  litUe  pool,  about  two  yards  tquare  by  a  feat 
deep,  ten  yards  from  the  sea-flhore,  and  not  a  yard  above  the  sea-level ;  no  ▼< 
tion  ;  grey  detritus  on  the  bottom ;  the  water  moderately  clear ;  sweet." 
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a  new  order  was  created  for  its  reception  as  well  as  the 
reception  of  Hexartura  polyptra,  aDother  extraordinary 
rotifer  found  in  Egypt  in  1853,  but  never  seen  since.  Tliis 
new  rotifer,  named  bj  Hudson  Pedalion  mirum,  resembled 
in  its  general  conformation  the  Namplius  larva  of  one  of  the 
freshwater  Entomostraca.  Not  only  did  it  possess,  in 
common  with  other  rotifera,  a  ciliary  wreath  on  its  head,  by 
the  movements  of  which  it  was  driven  through  the  water  in  a 
.manner  somewhat  similar  to  that  of  the  screw  of  a  steamship, 
but  it  had  in  addition  six  limbs,  which  enabled  it  to  skip  several 
times  its  own  length.  Here  then  we  haTe  in  Pedalion  the 
connecting  link  between  the  two  sub-kingdoms,  Vermes  and 
Arthropoda. 

For  a  long  time  England  was  Pedalion's  only  home.  But 
it  has  since  been  found  in  several  others  parts  of  the  world. 
I  myself  have  come  across  it  in  China,  the  waters  of  which 
literally  swarm  with  beautiful  microscopic  organisms,  and  also 
in  the  desolate  volcanic  island  of  Ascension  in  the  middle  of 
the  Atlantic  Ocean. 

Now  a  second  species  of  this  wonderftd  genus  has  been 
discovered,  mounted  specimens  of  which  are  now  under  the 
microscopes  on  the  table. 

The  differences  between  the  two  species  are  soon  told.  In 
size  they  are  nearly  equal,  viz.,  about  y^  inch  in  length, 
though  I  think  that  the  new  P.  fennicum  is  rather  broader 
than  P.  mirum.  If  vou  will  glance  at  the  sketches  of  these 
two  rotifera,  you  will  see  (marked  a)  two  pecidiar  stylate 
processes  projecting  from  the  posterior  end  of  the  body  of 
P.  mirum  \  these  are  absent  in  P.  fennicum.  Taking  into 
consideration  the  six  limbs,  the  ventral  limb  (mark  h)  is  seen 
to  project  considerably  beyond  the  hinder  end  of  the  body  in 
P.  mirum,  whilst  in  the  new  species  it  only  just  reaches 
beyond  the  posterior  end,  and  is  therefore  considerably 
shorter.  There  is  also  a  marked  difference  in  the  lateral 
limbs.  In  P.  mirum,  the  dorso-lateral  limb  (g)  is  consider* 
ably  smaller  than  the  ventro-lateral  limb  (j),  whilst  in  P. 
fennicum,  the  two  lateral  appendages  are  nearly  equal  in 
size.  The  bristled  extremities  of  all  the  limbs,  but  especially 
the  ventral  limbs,  are  more  expanded  in  P.  mirum  than  in  P. 
fennicum. 

Such  are  the  main  differences.  The  internal  anatomy,  as 
far  as  is  known  (the  digestive,  nervous,  water  vascular, 
reproductive,  and  muscular  systems),  is  similar  in  both 
species.  Only  females  have  been  found  at  present,  many  of 
them  bearing  one  or  two  reddish  eggs  attached  to  the  hinder 
part  of  the  Iwdy. 
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ANTARCTIC  EXPLORATION. 

Bt  a.  Mault. 
(Bead  April  9,  1894J 

Antarctic  exploration  is  do  new  subject  for  discussion  at 
the  meetings  of  the  Eojal  Society  of  Tasmania.  Our  founder 
was  the  hero  of  Arctic  research,  and  our  records  contain 
papers  by  another  of  our  distinguished  Fellows — the  facile 
princeps  of  Antarctic  explorers,  Sir  James  Ross — of  whose 
expeditions  Hobart  was  the  base  of  operations.  In  later  timea 
one  of  the  best  records  of  Antarctic  exploration  up  to  date  is 
contained  in  the  paper  read  before  us  in  1886  by  the  lato 
Deputy  Surveyor-CJeiieral,  Charles  Sprent.  That  paper  is  so 
complete  a  history  of  what  had  been  done  that  I  should  not 
have  again  called  your  attention  to  the  subject  but  for  the 
additional  information  that  has  lately  been  obtained  in 
connection  with  voyaging  among  ice  under  conditions  totally 
different  to  those  under  which  Ross  achieved  so  much.  The 
information  is  derivable  from  papers  that  have  been  recently 
read,  and  discussions  that  have  taken  place  upon  them  at  the 
meetings  of  the  Royal  Geographical  Society  and  the  Royal 
Scottish  Q-eographical  Society.  I  need  hardly  say  that  the  new 
conditions  under  which  voyaging  among  ice  floes  and  bergs 
is  being  done  are  those  connected  with  the  use  of  steam. 

Up  to  the  present  time  no  properly  equipped  and 
constructed  steam  vessel  has  crossed  the  Antarctic  cirale.. 
The  Challenger  is  the  only  steam  vessel  that  has  crossed  the 
circle ;  and,  as  she  was  not  intended  for  service  in  high 
latitudes,  she  was  wholly  unprotected  for  ice  work.  But  the 
experience  gained  by  the  Dundee  and  Norwegian  steam 
whalers  during  the  1892-93  season  in  the  neighbourhood  of 
Graham's  Land  and  the  South  Shetlands,  just  north  of  the 
Antarctic  circle,  show  very  clearly  under  how  much  more 
favourable  conditions  Antarctic  research  can  now  be  under- 
taken than  when  Cook  and  Weddell  and  Ross  penetrated 
beyond  the  70th  parallel  of  south  latitude. 

Here  is  Ross's  account  of  how  he  had  to  encounter  a  storm 
in  the  ice  on  January  19,  1842  : — **  At  9  p.m.  the  wind 
suddenly  freshened  to  a  violent  gale  from  the  northward^ 
compelling  us  to  reduce  our  sails  to  a  close-reefed  maintopsail 
and  storm  staysails :  the  sea  quickly  rising  to  a  fearful  height, 
breaking  over  the  loftiest  bergs,  we  were  unable  any  longer  to 
hold  our  ground,  but  were  driven  into  the  heavy  pack  under 
our  lee.  Soon  after  midnight  our  ships  ineve  involved  in 
an  ocean  of  rolling  fragments  of  ice,  hard  as  floating  rocks  of 
granite,  which  were  dashed  against  tbem  by  the  waves  with 
so  much  violence  that  their  masts  quivered  as  if  they  would 
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fall  at  every  Buccessiye  blow ;  aad  the  destruction  of  the  ships 
seemed  inevitable  from  the  tremendous  shocks  thej  received. 
Bj  backing  and  filling  the  sails,  we  endeavoured  to  avoid 
collision  with  the  larger  masses,  but  this  was  not  always 
possible ;  io  the  early  part  of  the  storm  the  rudder  of  the 
Erdma  was  so  much  damaged  as  to  be  no  longer  of  any  use ; 
and  about  the  same  time  I  was  informed  by  signal  that  the 
Terroi'a  was  completely  destroyed,  and  nearly  torn  away  from 
the  stern  post.  We  had  hoped  that,  as  we  drifted  deeper  into 
the  pack,  we  should  get  beyond  the  reach  of  the  tempest ; 
but  in  this  we  were  mistaken.  Hour  passed  away  after  hour 
without  the  least  mitigation  of  the  awful  circumstances  in 
which  we  were  placed.  Indeed,  there  seemed  to  be  but  little 
probability  of  our  ships  holding  together  much  longer,  so 
frequent  and  violent  were  the  shocks  they  sustained ;  the  loud 
crashing  noise  of  the  straining  and  working  of  the  timbers 
and  decks,  as  she  was  driven  against  some  of  the  heavier 
pieces,  which  all  the  activity  and  exertions  of  our  people 
could  not  4>revent,  was  sufficient  to  fill  with  dismay  the 
stoutest  heart  that  was  not  supported  by  trust  in  Him  who 
controls  all  events ;  and  I  should  commit  an  act  of  injustice 
to  my  companions  if  I  did  not  express  my  admiration  of  their 
conduct  on  this  trying  occasion ;  throughout  a  period  of  28 
Iiours,  during  any  one  of  which  there  appeared  to  be  very 
little  hope  that  we  'should  live  to  see  another,  the  coolness, 
steady  obedience,  and  untiring  exertions  of  each  individual 
were  every  way  worthy  of  British  seamen.  The  storm  gained 
its  height  at  2  p.m.  when  the  barometer  stood  at  23*40  inches, 
and  after  that  time  began  to  rise.  Although  we  had  been 
forced  many  miles  deeper  into  the  pack,  we  could  not  perceive 
that  the  swell  had  at  all  subsided,  our  ships  still  rolling  and 
groaning  amidst  the  heavy  fragments  of  crushing  bergs,  over 
which  the  ocean  rolled  its  mountainous  waves,  throwing  huge 
masses  one  upon  another,  and  then  again  burying  them  deep 
l)eneath  its  foaming  waters,  dashing  and  grinding  them 
together  with  fearful  violence.  The  awful  grandeur  of  such 
a  scene  can  be  neither  imagined  nor  described,  far  less  can 
the  feelings  of  those  who  witnessed  it  be  understood.  Each 
of  us  secured  our  hold,  waiting  the  issue  with  resignation  to 
the  will  of  Him  who  alone  could  preserve  us  and  bring  us 
safely  through  this  extreme  danger  ;  watching  with  breathless 
anxiety  the  effect  of  each  succeeding  collision,  and  the 
vibrations  of  the  tottering  masts,  expecting  every  moment  to 
see  them  give  way,  without  our  having  the  power  to  make  an 
effort  to  save  them." 

Compare  with  this  the  following  extracts  from  a  paper  read 
at  the  Royal  Scottish  Geographical  Society's  meeting  at 
Edinburgh,  in  January  of  this  year,  by  Mr.  W.  S.  Bruce, 
iiaturalist  to  the  steamship  Balana  during  the  expedition  of 
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1892-3  :— "  Like  our  predecessors,  we  found  it  to  be  a  region 
of  gales  and  calms — gales  from  the  north,  with  wet  fog; 
gales  from  the  soath,  with  blinding  snow ;  calms  with  fog^ 
and  calms  with  brilliant  sunshine."  Then,  after  giving  a 
glowing  description  of  a  beautiful  Christmas  ere,  he 
proceeds :— "  This  is  the  picture  of  a  calm  midnight  in 
midsummer,  different,  indeed,  from  the  heavy  weather  we 
experienced  at  other  times,  when  for  days  we  sheltered  behind 
bergs  and  streams  of  pack  during  black  nights  thick  with 
fog  and  snow.  One  of  the  gales  we  encountered  the  skipper 
described  as  the  hardest  that  ever  blew  in  the  Arctic  and 
Antarctic ;  and,  indeed,  it  was  stiff.  For  ten  hours  we  steamed 
as  hard  as  we  could  against  it,  and  at  the  end  had  made  only 
one  knot.  Picture  to  yourselves  a  sailing  vessel :  What  a 
different  agency  we  have  now  !  Where  Cook,  Boss,  Weddell, 
and  others  would  have  been  in  the  greatest  peril,  we  with 
steam  were  comparatively  safe." 

And  Dr.  Donald,  of  the  same  expedition,  after  referring  tp 
Boss's  experiences  of  storms  in  the  stout  old  Erebus  and 
Terror,  speaks  in  terms  similar  to  those  of  Mr.  Bruce  as  to 
the  changed  conditions  due  to  steam. 

But  it  is  not  only  with  regard  to  safety  in  storms  that  the 
use  of  steam  has  altered  the  conditions  under  which  Antarctic 
^^  exploration  can  be  undertaken,  it  is  a  yet  more  important 
factor  in  connection  with  the  power  it  gives  to  take  advantage 
of  opportunities  and  to  contend  with  circumstances.  Polar 
navigation,  and  especially  Antarctic  navigation,  is  the  subject 
of  what,  until  we  know  more  of  the  laws  that  govern' seasons 
and  climatic  and  other  conditions  that  affect  it,  we  must  call 
luck  or  good  fortune.  For  instance,  in  1823  Weddell  found 
a  clear  sea  which  enabled  him  to  push  his  little  cutter  to  the 
75th  deg.  of  south  latitude,  four  degrees  farther  than  the  limit 
fixed  by  Cook  when  he  said, "  I  can  be  bold  enough  to  say 
that  no  man  will  ever  venture  farther  than  I  have  done,'' 
And  yet  when  Boss  with  his  well  found  ships  tried  to  surpass 
Weddell,  he  could  on  the  same  longitude  get  only  to  the  65Ui 
parallel.  And  again  in  1841  Boss  entered  the  main  pack 
south  of  Campbell  Island  at  the  67th  parallel  of  latitude  and 
got  through  it  in  four  days.  The  next  year  he  encountered 
the  pack  in  61  deg.  15  min.,  and  it  took  him  forty-four  days  to 
get  through  it.  Now  amidst  all  this  uncertainty  as  to  the 
conditions  in  which  the  polar  ocean  will  be  found  there  can  be 
no  doubt  Boss  did  all  that  a  skilful  and  daring  seaman  could 
do  with  the  means  at  his  command,  and  it  is  beyond  all 
praise  that  he  did  so  much.  But  what  if  he  had  had  steam 
power?  During  all  that  terrible  gale  in  the  pack  he  so 
wonderfully  describes  in  the  extract  I  have  given,  the  S.S.W. 
wind  was  driving  him,  together  with  the  pack,  back  to  the 
northward*    If  he  could  luive  done  what  the  BaloBna  did  last 
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Tear,  and  held  his  own,  the  pack  would  have  soon  drifted  past 
nim.  At  the  discussion  on  Dr.  Murray's  paper  on  Antarcticf 
exploration  read  at  the  Bojal  Geographical  Society's  meeting 
on  the  27th  November  last,  Sir  B.  Yesey  Hamilton  said  that 
^ith  a  steamer  Boss's  forty-four  days  in  the  pack  would 
probably  have  been  reduced  to  four.  And  he  went  on : — *'  I 
believe  now  that  the  amount  of  work  that  was  done  by  Sir 
James  Boss  in  three  seasons  could  be  done  in  one  season  with 
modem  steam  power,  and  I  have  some  knowledge  of  ico 
navieation,  having  been  three  winters  and  five  summers  ia 
the  Arctic  regions.  Now  the  greatest  enemy  to  a  sailiDg  ship 
is  a  gale  in  the  ice  heavily  packed,  as  we  have  seen  from  the 
diagrams ;  then  the  ships  are  in  great  peril,  perhaps  for 
steam  as  well  as  sailing  ships ;  but  after  the  gale  comes  a 
calm,  when  the  ice  opens  out  and  the  steamer  would  im- 
xnediately  make  rapid  progress,  while  the  sailing  ship  might 
be  unable  to  move  for  some  days." 

And  it  is  not  only  in  cases  like  these  mentioned  by  Sir 
Yesey  Hamilton,  that  sailing  ships  are  at  a  disadvantage.  The 
readers  of  Sir  James  Boss's  account  of  his  voyages  will  come 
over  and  over  again  to  passages  describing  how  calms  and 
contrary  winds  or  currents  baffled  the  great  nayigator  at 
most  critical  times  when  a  coastline  had  to  be  left  unexplored 
or  an  opening  in  the  ice  left  unentered.  Had  it  been  possible 
to  have  taken  advantage  of  these  lost  opportunities,  how 
much  might  the  boimds  of  our  knowledge  of  Antarctic 
regions  been  enlarged. 

I  have  shown  on  the  accompanying  chart  what,  with 
regard  to  certain  subjects,  are  the  bounds  of  our  present 
knowledge  of  those  regions.  It  is  based  on  information  given 
in  Dr.  Murray's  charts — our  greatest  authority  on  the 
subjects  referred  to.  As  regards  the  conformation  of  the 
coasts  of  Antarctic  land  or  lands,  what  is  known  is  distinguish- 
able from  what  is  hypothetical  by  difference  of  shading;  and 
sources  of  the  knowledge  are  shown  by  the  tracks  of  all 
navigators  known  to  have  crossed  the  Antarctic  Circle.  Their 
Toyages  are  well  sunmiarised  in  Mr.  Sprent's  paper  recorded 
in  our  transactions.  The  chart  also  shows  the  bathy  metric 
curves,  and  the  summer  temperature  curves  of  the  circum- 
polar  ocean  and  air — important  factors  in  relation  to  Antarctic 
exploration. 

With  respect  to  what  has  already  been  done  in  Antarctic 
regions  by  far  the  most  important  performances  were  those 
of  Weddell  in  1823,  and  of  Boss  in  1841  and  1842.  Weddell's 
track,  between  30  deg.  and  4fO  deg.  of  west  longitude,  traverseg 
the  deep  basin  of  the  South  Atlantic,  and  he  did  not  get 
much  beyond  the  2,000  fathom  curve.  The  relatively  warm 
water  that  exists  in  the  deeper  parts  of  the  Antarctic  ocean 
probably  accounts  for  the  open  water  Weddell  found.     Sir 
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James  Bobs  describes  tbe  uptbrow  of  tbis  warm  layer  of 
water  caused  by  tbe  soutberly  submarine  current  fi'om  tbe^ 
tropics  meeting  tbe  gradual  rise  of  tbe  sea  bottom  as  it 
approacbes  land.  And  Dr.  Murray,  in  tbe  paper  already 
referred  to,  says  tbat  "  tbese  deep  layers  of  relatively  warm 
water  appear  likewise  to  be  slowly  drawn  soutb wards  to  tbe 
Antarctic  area,  to  supply  tbe  place  of  tbe  ice-cold  currents  of 
surface  water  drifted  to  tbe  nortb.  Tbis  warm  underlying 
water  is  eyidently  a  potent  factor  in  tbe  melting  and 
destruction  of  tbe  buge  table-toppdd  icebergs  of  tbe  Soutbem 
Hemispbere."  Tbe  difference  between  tbe  temperature  of 
tbe  surface  and  underlying  water  in  tbe  deep  basin  crossed 
by  Weddell  is  sbown  by  Boss's  sounding  in  it  wben  be  reacbed 
no  bottom  witb  a  4,000  fatbom  line,  and  wben  witb  a  surface 
temperature  of  tbe  water  of  80*8  deg.  be  found  a 
temperature  of  89*5  deg.  at  1,050  fatboms — tbe  greatest 
deptb  to  wbicb  be  could  trust  bis  self-registering  tbermo- 
meters. 

Boss's  tracks  witbin  tbe  Antarctic  Circle  in  1842  and  1843,. 
between  170  deg.  east  and  160  deg.  west  longitude,  took 
bim  across  no  sucb  deep  basin,  for  tbe  soundings  varied  from 
about  1,600  fatboms  on  tbe  Circle  to  150  as  be  approacbed 
land.  But  tbe  influence  of  tbe  warm  tmderlying  current 
from  tbe  nortb  was  always  noticeable,  tbe  temperature  of 
89*8  deg.  being  repeatedly  found  at  600  fatboms  witb  a 
surface  temperature  below  freezing  point ;  and  at  bis  farthest 
Boutb,  witb  soundings  of  only  250  fathoms,  tbe  shoaling  bad 
brought  the  warmer  water  to  the  surface  wbere  its  temper* 
ature  was  32  deg.  witb  a  mean  air  temperature  of  27  deg. 
Tbe  temperature  of  tbe  sea  at  tbe  bottom  was  33*2  deg. 

In  a  conversation  I  bad  the  other  day  witb  Captain  Pascoe,. 
be  incidentally  mentioned  another  factor  that  may  have  much, 
influence  in  keeping  an  open  sea  in  tbe  neighbourhood  of 
Boss's  tracks  in  1841  and  1842.  These  tracks  pass  aJong^ 
what  is  probably  the  main  line  of  tbe  earth's  volcanic  and 
seismic  action  in  the  southern  hemisphere — the  line  marked 
by  the  New  Zealand  volcanoes  and  Mount  Erebus.  Eartb 
tremors  would  certainly  do  much  to  help  forward  tbe  action 
of  the  water  on  the  great  ice  barrier  that  guards  tbe  coast 
of  Victoria  Land. 

It  must  always  be  borne  in  mind  tbat  our  knowledge  of 
Arctic  regions  enables  us  to  predicate  very  little  in  connection 
witb  Antarctic.  Tbe  circumstances  of  tbe  two  poles — and 
especially  tbe  meteorological  circumstances — are  so  entirely* 
and,  at  present,  so  unaccountably,  different,  that  reasoning^ 
from  Arctic  data  is  almost  inevitably  misleading  with 
relation  to  Antarctic  facts  and  conditions.  All  navigators 
who  have  been  in  both  are  continually  recording  bow  unliko 
tbe  one  polar  region  is  to  the  other.     Many  of  the  meteor* 
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ological  conditions  are,  with  our  present  knowledge,  quite 
unaccountable.  For  instance,  why  should  the  barometric 
pressure  be  so  much  less  in  the  south  than  in  the  north  ? 
There  is  probably  half  an  inch  of  mercury  of  difference.  The 
effects  of  this  are  yery  evident  in  the  southern  zone  of  south- 
westerly winds  with  rain  and  snow  all  round  the  globe,  but 
what  is  the  cause  ?  Again,  we  have  all  read  of  the  short 
but  for  the  time  genial  summer  of  the  Arctic  regions — why 
is  there  none  in  the  Antarctic  P  Boss,  when  close  to  the 
great  Victoria  land  ice  barrier  writes : — "  Gigantic  icicles 
depended  from  every  projecting  point  of  its  perpendicular 
cliffs,  proving  that  it  sometimes  thaws,  which  otherwise  we 
could  not  have  believed ;  for  at  a  season  of  the  year, 
^qvivaJent  to  August  in  England,  we  had  the  thermometer 
at  12  deg.,  and  at  noon  not  rising  above  14  deg.;  this 
severity  of  temperature  is  remarkable  also  when  compared 
with  our  former  experience  in  the  northern  seas,  where  from 
every  iceberg  you  meet  with  streams  of  water  are  constantly 
pouring  off  during  summer. 

Another  remarkable  phenomenon  connected  with  what 
should  be  the  Antarctic  summer  is  the  very  small  range  of 
the  temperature  both  diurnal  and  seasonal.  In  Boss's  book 
the  abstract  meteorological  journals  given  show  for  January, 
1841,  a  maximum  daily  range  of  12  deg.  Fah.  and  a  minimum 
one  of  1  deg.;  and  for  February,  1841,  a  maximum  daily 
range  of  10 '5  deg.  and  a  minimum  of  15  deg.  And  last 
year  Mr.  Bruce  had  similar  experience  in  the  Balama,  He 
says  in  the  paper  from  which  I  have  already  quoted : — "  The 
records  of  air  temperature  are  very  remarkable ;  our  lowest 
temperature  was  20*8  deg.  Fah.,  our  highest  37'6  deg.— onlj 
a  difference  of  16*8  deg.  in  the  total  range  for  a  period 
extending  slightly  over  two  months.  Compare  this  with  our 
climate,  wherein  a  single  day  and  night  you  may  get  a 
▼ariation  of  more  than  twice  that  amount.  .  .  .  The 
average  temperatures  show  a  still  more  remarkable  uniformity. 
December  averaged  31*14  deg.  for  115  readings;  January, 
81-10  deg.  for  198  readings;  February,  29  65  deg.  for  116 
readings — a  range  of  less  than  H  deg.  Fah,  From  these 
records  of  temperature  Mr.  Bruce  and  Dr.  Murray  and  other 
authorities  think  it  very  probable  that  there  is  a  comparatively 
small  range  of  temperature  all  the  year  round  in  Antarctic 
r^ions,  and  that  the  cold  of  winter  would  not  be  so  terrible 
as  is  imagined  by  some. 

The  result  of  the  great  amount  of  precipitation  taking 
place  in  the  zone  of  low  pressure  and  in  a  summerless  climate, 
18  that  the  whole  coastline  of  land  within  the  Antarctic 
Circle  is  covered  with  an  icecap  of  enormous  thickness.  But 
from  observations  of  the  prevailing  winds  in  the  south  polar 
regions,  it  is  almost  certain  that  the  zone  of  low  barometrio 


48 

pressure  and  its  aocompanyiog  great  precipitation  does  not 
extend  to  the  pole.  Dr.  Murray,  in  the  paper  we  have 
already  quoted  from,  sa^s : — "  It  is  probable  tbat  about  74 
deg.  S.,  the  belt  of  excessiTe  precipitation  has  been  passed,  and 
ft  is  even  conceivable  that  at  the  pole  precipitation  might  be 
Very  little  in  excess  of,  or  indeed,  not  more  than  equal  to» 
the  eyaporation."  It  is,  therefore,  very  likely  that  instead  of 
the  thickness  of  the  snow  or  icecap  on  the  Antarctic  landa 
being  10  or  20  miles  as  estimated  by  the  late  Mr.  Croll,  Dr. 
Hurray's  estimate  of  1,800  feet  as  the  maximum  is  nearer  the 
truth,  as  this  estimate  slightly  exceeds  the  calculated  thick- 
ness  of  the  greatest  southern  bergs  and  floating  ice  islands. 

In  consequence  of  this  all  -  preyailing  mantle  of  frozen 
•now,  ''  no  land  animal  and  no  trace  of  yegetation-  -not  eyen 
a  lichen  or  a  piece  of  seayreed — has  been  found  on  land 
ynthin  the  Antarctic  Circle.''  The  whalers  last  year  brought 
back  some  fossils,  probably  from  tertiary  rocks,  that 
''  distinctly  indicate  the  existence  of  more  genial  conditiona 
within  the  Antarctic  in  past  geological  times." 

But  as  Dr.  Murray  says : — "  When  we  turn  to  the  waters  of 
the  Antarctic  ocean  we  find  at  the  present  time  a  great 
profusion  of  life,  both  animal  and  yegetable.  During  the 
Challenger  expedition  myriads  of  minute  spherical  tetrasporse 
were  obseryed  to  giye  tlie  sea  a  peculiar  green  colour  oyer 
large  areas.  Diatoms  were  frequently  in  such  enormous 
abundance  that  the  tow  nets  were  filled  to  the  brim  with  a 
yellow-brown  slimy  mass,  with  a  distressing  odour,  through 
which  yarious  crustaceans,  annelids,  and  other  animals 
wriggled.  .  .  .  Occasionally  yast  quantities  of  copepods, 
amphipods,  etc.,  were  obeeryed  to  giye  the  ocean  a  dull  red 

colour These  small  crustaceans  are  in  turn  the 

chief  food  of  the  fishes,  penguins,  seals,  and  whales  which 
abound  in  the  waters  of  the  great  Southern  Ocean."  How 
abundant  and  yaried  the  animal  life  of  this  part  of  the 
ocean  is  may  be  judged  from  the  fact  that  Dr.  Murray- 
mentions  that  the  Challenger  trawl  and  dredge  obtained  from 
waters  lying  farther  south  than  Tasmania  826  new  species^ 
and  119  new  genera  from  depths  yarying  from  1,260  to  2,606 
fathoms,  and  that  one-half  of  the  new  species  and  a  quarter 
of  the  new  genera  were  not  obtained  elsewhere. 

Now  what  is  to  be  done  in  the  matter  of  Antarctic 
exploration  ?  Dr.  Murray  answers : — ''  A  dash  at  the  South 
Pole  " — (like  that  which  Nansen  is  making  at  the  North)  — "  is 
not  what  I  now  adyocate,  nor  do  I  beHeye  that  is  what  British 
science  at  the  present  time  desires.  It  demands  t*ather  a 
steady,  continuous,  laborious,  and  systematic  exploration  of  the 
whole  southern  region,  with  all  the  appliances  of  the  modem 
inyestigator.  This  exploration  should  be  undertaken  by  the 
Boyal  Nayy.    Two  ships  not  exceeding  1,000  tons  shoidd,  it 
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seems  to  me,  be  fitted  out  for  a  whole  commission,  so  as  to 
extend  over  three  summers  and  two  winters.  Early  in  the 
first  season  a  winterinfif  party  of  about  ten  men  should  be 
landed  somewhere  to  the  south  of  Cape  Horn,  probably  about 
Bismarck  Strait,  at  Graham's  Land.  The  expedition  should 
then  proceed  to  Victoria  Land,  where  a  second  similar  party 
should  winter,  probably  in  Macmurdo  Bay,  near  Mount 
Erebus.  The  ships  should  not  become  frozen  in,  nor  attempt 
to  winter  in  the  far  south,  but  should  return  towards  the 
north,  conducting  observations  of  yarious  kinds  along  the 
outer  margins  of  the  ice.  After  the  needful  rest  and  outfit 
at  the  Falklands,  or  Australia,  the  position  of  the  ice  and  the 
temperature  of  the  ocean  should  be  observed  in  the  early 
spring,  and  later  the  wintering  parties  should  be  com- 
municated with,  and,  if  necessary,  reinforced  with  men  and 
supplies  for  another  winter.  During  the  second  winter  the 
deep-sea  observations  should  be  continued  northwards,  and 
in  the  third  season  the  wintering  parties  should  be  picked  up 
and  the  expedition  return  to  England.  The  wintering  parties 
might  largely  be  composed  of  cinlians,  and  one  or  two 
civilians  might  be  attached  to  each  ship  ;  this  plan  worked 
admirably  during  the  Challenger  expedition. 

In  the  discussion  which  followed  the  reading  of  Dr. 
Hurray's  paper,  and  in  which  Sir  Joseph  Hooker,  the  Duke 
of  Argyll,  Sir  George  Nares,  Sir  R.  Vesey  Hamilton,  Captain 
Wharton,  Lord  Charles  Beresford,  Sir  Wm.  Flower,  and 
others  took  part,  general  agreement  was  expressed  with  Dr. 
Murray's  plan  of  campaign,  and  much  enthusiasm  was  shown. 
If  any  doubts  were  expressed  about  the  commercial  utility  of 
such  an  expedition,  none  were  possible  as  to  the  priceless 
advantages  that  would  accrue  to  science  from  it.  Its 
popularity  would  be  immense  both  in  the  Navy  and  in  the 
scientific  world,  and  the  difficulty  of  manning  the  expedition 
would  only  be  the  embarrassment  of  choice. 

At  the  Boyal  Scottish  Geographical  Society's  meeting  in 
Januaij,  after  papers  by  Mr.  Bruce  and  Dr.  Donald  on  the 
sdentinc  results  of  last  year's  whaling  trips  to  the  South 
Shetlands,  a  resolution  was  passed  to  send  a  memorial  to 
€k)Ternment  in  favour  of  a  national  expedition. 

I  have  purposely  avoided  saying  anything  directly  bearing 
on  the  commercial  aspect  of  the  question  as  to  the  desira- 
bility of  sending  such  an  expedition,  because  I  think  that  is 
not  our  business.  Commerce  can  and  ought  to  take  care  of 
itself.  And  if  we  as  a  nation  only  sent  out  expeditions  where 
we  were  sure  beforehand  of  success  from  a  commercial  point 
of  view,  no  interest  would  have  suffered  so  much  as  the 
commercial  interest  of  the  Empire.  Thorough  scientific 
exploration  has  usually  been  followed  as  a  natural  consequence 
by    commercial    development.      In  this  case  the  scientific 
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interests  are  so  important  as  to  fully  justify  their  being 
regarded  as  of  such  national  concern  as  to  require  a  special 
expedition.  The  Erebus  and  Terror  were  fitted  out  virtually 
only  to  obtain  information  with  regard  to  terrestrial  mag* 
netism — tbat  science  is  now  as  much  in  need  of  further 
information  as  it  was  then.  And  all  the  other  sciences  I  hare 
incidentally  mentioned  are  equally  interested.  And  with 
reference  to  all  these  sciences,  in  addition  to  our  general 
interest,  we  have  in  Tasmania  a  particular  one  especially  in 
connection  with  terrestrial  magnetism,  for  we  could  probably 
offer  the  nearest  site  to  the  south  magnetic  pole  for  a  per- 
manent magnetic  observatory.  I  hope  that  in  connection 
with  the  revived  interest  in  Antarctic  research,  and  perhaps 
in  connection  with  the  Leake  astronomical  bequest  and  our 
XTniversity,  such  an  observatory  may  be  re-established  ia 
Hobart  as  that  which  did  such  good  work  under  Boss  and  his 
successors. 

In  conclusion,  I  may  claim  to  be  consistent  with  regard  to 
my  opinion  that  this  work  should  be  done  by  the  BoyaJ 
Navy.  A  year  or  two  ago  I  had  the  honour  to  stand  and 
vote  alone  in  this  room  in  opposition  to  a  proposed  subvention 
from  the  Australian  colonies  to  aid  Baron  Nordenskjold's 
projected  Antarctic  expedition,  on  the  ground  that  it  was  a 
national  matter  and  should  be  undertaken  by  the  Boyal 
Navy.  I  think  so  still ;  but  as  I  then  explained  I  included 
in  the  Boyal  Navy  the  Australian  contingent,  and  I  hope 
that  if  one  can  be  made  suitable  for  ice  work,  one  of  the  two 
proposed  vessels  will  belong  to  the  little  fleet  to  which  we  all 
contribute. 
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BOTANICAL   NOTES. 

By  L.  Eodwat. 
(Read  June  l\t\  1894J 

In  November,  1886,  Mr.  T.  B.  Moore  drew  our  attention  to 
what  he  considered  a  new  Eucaljpt  that  he  had  found  grow- 
ing on  the  sub-alpiDe  range  between  New  Norfolk  and  the 
Huon  district.  He  described  it,  and  named  it  after  our 
greatlj  esteemed  .friend  Baron  Yon  Mueller. 

The  Baron  had  already  had  an  opportunity  of  examining 
the  plant,  having  found  it  some  years  previously  towards  the 
summit  of  Mount  Field  east.  He  did  not  consider  it  distinct^ 
but  thought  it  probably  a  lowland  form  of  E,  vemicoga,  H. 

The  tree  has  probably  a  wide  sub-alpine  distribution  in 
south-western  Tasmania,  as  besides  meeting  with  it  in 
quantity  in  both  localities  named,  I  have  found  it  extensively 
^'  "^         ..i-*i»rt  o/viifiiAvn  -olnnA  of  Mount  Wellington  at 


Page  51,  lino  30.-For  coceifera,  read  cocctfera. 

»»    54      M    34  and  36.  —  For  pulwseoiis,  reail  pt^Awc^fW. 


no  oovoc  n  nas  oera  coniuuijueu.  ±uts  twu  ctcvo  vmku  un&uAj 
be  distinguished  when  seen  together,  and  with  E,  miUlieri  the 
branches  are  very  tough,  so  that  it  is  most  unusual  to  pick  up 
broken  limbs  with  inflorescence.  With  E.  urnigera  on  the  con- 
trary the  wood  is  brittle,  so  that  at  this  time  of  the  year  the 
ground  in  such  a  forest  would  be  comparatively  strewn  with  its 
flowers.  Another  cause  of  the  overlooking  of  ^.  miUlleri  by  bota- 
nists is  that  its  buds  and  fruit  are  practically  exactly  similar 
to  those  of  E,  coceifera,  Hh.,  and  till  one  was  fortunate  enough 
to  secure  flowers  and  detect  the  parallel  anther-cells  the  dis- 
tinctness would  not  suggest  itself.  Whatever  the  cause  may  be 
this  tree,  which  is  most  distinct  from  any  eucalypt  but  E. 
vernieoea,  grows  in  quant' '  j  the  side  of  the  track  below 
the  Springs,  attains  a  height  of  200ft.,  and  yet  has  barelj 
attained  the  dignity  of  a  name. 

It  remains  still  a  matter  of  opinion  whether  the  tree  should 
be  considered  specifically  distinct  from  E,  vemieosa,  H.  Its 
dose  relationship  is  undeniable,  but  the  fact  that  this  tree 
appears  to  die  out  at  a  sub-alpine  altitude,  and  the  dwarf 
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alpine  E,  vemicosa  not  appearing  in  localities  where  this  is  so 
oommon,  would  lend  some  weight  in  support  of  the  trifling 
structural  differences.  Bejond  the  greater  dimension  of  the 
tree  the  leaf  is  more  obliqne,  longer  proportionately,  and  the 
Teins  more  regular  and  less  oblique  than  in  E,  vemicosa,  and 
the  caljx  and  capsule  are  larger.  But  these  differences  are 
not  more  than  could  be  reasonably  expected  from  the  greater 
▼igour. 

The  wood  is  of  a  pale  red  colour,  and  rather  heavy ;  of  a 
olose  fibrous  texture  of  great  tenacity,  and  is  commonly  used 
lor  palings  and  shingles,  but  it  makes  excellent  axe-handles, 
and  would  be  very  useful  for  all  purposes  where  considerable 
strength  and  toughness  were  required. 

Mr.  Moore's  description,  though  very  lucid,  does  not  in- 
clude all  one  would  wish,  I  therefore  take  this  opportunity  to 
describe  it  more  fully  : — 

Eucalpius  miielUri,  T.  B.  Moore.  A  tree  often  attaining 
200  feet.  Bark  scaly  at  the  base,  smooth  above,  glaucous, 
but  becoming  blotched  with  rufous  green  on  prolonged  ex- 
posure. Leaves  alternate,  petioled,  slightly  oblique,  3-5in. 
long,  ovate  to  narrow,  lanceolate,  acute,  margin  crenate,  veina 
obscure,  rather  numerous  and  oblique.  Peduncles  axillary 
about  ^in.  long,  angled.  Flowers  sessile,  normally  3.  Galvx 
ip  the  mature  bud  obscurely  angled,  4  lines  long,  operculunk 
rather  flat  to  sub-conical,  verrucose  and  umbonate.  Flowering 
calyx  turbinate,  3  lines  diameter.  Stamens  2|  to  8  lines  long, 
anther-cells  parallel.  Fruit  broadly  turbinate,  slightly 
angled,  4  lines  diameter  ;  capsules  deeply  sunk,  the  valves* 
just  reaching  the  top  of  the  rim. 

Mount  Wellington,  Mount  Field  East,  Mount  Gkikie,  about 
},500  to  3,000  feet  elevation.     Flowering  in  May  and  June. 

In  a  paper  I  had  the  honour  of  reading  before  the  Boyal 
Society  last  year,  in  alluding  to  the  varied  forms  assumed  by 
Actinoius  bellidioides,  B.,  I  referred  to  a  form  in  my  possession 
with  divided  leaves.  Since  that  lime  my  indefatigable  young 
friend,  Wm.  Fitzgerald,  has  found  this  form  in  different 
places,  and  in  all  stages  of  development.  Its  distinct  spread- 
ing habit,  alternate  and  divided  leaves  and  peculiarities  oC 
inflorescence  maintain  themselves  even  when  growing  with 
A*  bellidmdes^  but  it  was  only  after  mature  consideration  that 
Baron  von  Mueller,  to  whom  it  was  submitted,  consented  to 
name  it,  which  he  did  by  giving  it  the  name  of  its  discovereri 
T.  B.  Moore.     The  description  has  been  left  in  my  hands. 

ActinotuB  mooreij  F.Y.M.,  a  small  tufted  and  creeping 
perennial,  usually  with  procumbent  leafless  branches  extend- 
ing I  to  3  or  more  inches,  the  leafy  ends  ascending.  Leaves 
alternate  3-segmented,  but  the  lateral  segments  usually  more 
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px  less  deeply  cleft,  each  segment  2  to  3  lines  long^ 
lanceolate,  acute ;  petiole  slender,  about  4  lines  long,  with  a 
short  broad  sheathing  base,  clothed  with  white  silky  liairs. 
peduncle  terminal,  from  very  short  to  l^in.  long,  slender, 
hairy.  Umbel  about  2  lines  diameter  ;  bracts  about  6,  very 
shortly  united.  Flowers  about  5,  calyx-limb  apparently 
always  4-lobed  and  shortly  tubular  above  the  ovary.  PetaJb 
9ione.     Stamens  apparently  always  2. 

Mount  Hamilton,  Mount  Beid,  Mount  Tyndall,  Hartz  Mt. 

Halora^s  heterophyllay  Brogn.  This  plant  appears  to  have 
escaped  addition  to  our  census,  not  so  much  from  its  rarity 
than  from  its  likeness  to  its  relatives.  Tts  divided  leaves 
has  often  placed  it  with  H.  ceraiophyUa^  Endl.  It  differs  in 
the  leaf,  howerer,  from  that  species  in  these  organs  being 
opposite,  and  in  the  flower  and  fruit  it  is  closely  allied  to 
"B*  tetragyna,  B.  Br. 

I  have  specimens  gathered  near  Evandale  some  years  ago 
by  Aug.  Simson,  and  about  two  years  ago  by  Wm.  Fitzgerald 
near  Campbell  Town.  It  is  also  very  common  on  the  flats 
and  banks  of  the  Jordan  above  Bridge  water. 

The  genus  Yallisneria  is  one  that  has  always  found  great 
farour  in  the  eyes  of  botanical  students  from  the  peculiarity 
of  its  flowers.  The  pistillate  flower  is  solitaiy,  and  is  de- 
yeloped  on  a  long  peduncle  that  is  spirally  coiled  when  young, 
but  at  maturity  uncoils  to  allow  the  stigmatic  lobes  to  be 
exposed  at  the  surface  of  the  water.  The  male  flowers  are 
extremely  minute  and  numerous,  and  are  formed  on  a  rhachis 
within  a  spathe  in  the  leaf-axils.  When  the  buds  are  about 
ripe  they  escape  from  the  spathe,  rise  to  the  surface  of  the 
water  and  there  open.  They  float  down  the  stream  in  great 
numbers,  and  generally  some  of  them  have  the  good  fortune 
to  meet  the  object  of  their  being,  the  pistillate  flowers. 
Yallisneria  is  distributed  throughout  the  tropical  and  warm 
temperate  portions  of  both  hemispheres,  and  is  generally  con- 
sidered to  contain  but  one  species,  though  an  effort  has 
occasionally  been  made  to  separate  the  Australian  form  as  a 
distinct  species.  It  would  appear  as  though  our  Tasmanian 
plant  at  least  had  neyer  received  the  fair  treatment  of  being 
examined  in  the  living  condition,  for  the  only  descriptions  I  am 
aware  of  that  passes  to  represent  it  does  not  accord  with  it. 
I  am  not  disposed  to  take  the  responsibility  of  giving  our 
plant  a  separate  name,  but  for  the  sake  of  convenience  and  to 
mark  its  distinctness  I  will  in  describing  it  mark  it  as  a 
Tariety. 

Vallisneria  spiralis,  var.  procera.  Plant  submerged,  stolo- 
niferous.  Leaves  1  to  3  feet  long,  lin.  wide,  the  margin 
thick  obtuse,  and  often  serrulate  towards  the  apex.    Male 
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inflorescence  on  a  yerj  short  peduncle  in  the  leaf  axils ; 
spathe  about  fin.  long,  rather  narrow,  bursting  into  two 
Talves  or  irregularly  soon  disintegrating.  Flowers  minute, 
very  numerous  on  a  slender  rbachis  nearly  as  long  as  the 
spathe,  each  flower  on  a  slender  deciduous  pedicel,  parting 
from  the  rhachis  when  mature,  rising  to  the  surface  of  the 
water  and  there  opening.  Perianth  3  lobed  about  |-  to  ^  line 
diameter,  the  lobe  not  opposite  a  stamen  narrower  than  the 
other  two.  Stamens  2,  filaments  combined  in  a  yerj  short 
column  surrounded  at  the  base  bj  a  ring  of  hairs,  and  bearing 
at  the  base  two  rudimentary  staminodes.  Anthers  bilocular. 
but  the  walls  destroyed  upon  dehiscence. 

Female  spathe  about  lin.  long,  narrow,  bursting  as  in  the 
male,  but  rather  more  persistent,  on  a  long  peduncle  that  ia 
usually  but  not  always  coiled  when  young.  Ovary  about  lin. 
long.  Perianth  lobes  3,  broad,  obtuse  1^  to  2  lines  long, 
stigmas  3  broad,  opposite  the  perianth  lobes,  each  divided  to 
the  base.  Staiminodia  none.  Capsule  much  enlarged,  its 
peduncle  not  recoiling  after  fecundation  in  the  yery  numerous 
plants  examined. 

Jordan  Biyer  aboye  Bridgewater.    Flowering  in  February. 

8tipa  pubescens,  B.  Br.,  is  one  of  our  widest  spread  native 
grasses,  and  its  variability  is  about  as  wide  as  its  distribu- 
tion.  Its  type  and  the  forms  running  absolutely  into  S, 
^emtbarhata,  B.  Br.,  are  well  known,  but  we  have  a  form 
common  in  dry,  stony,  hilly  country  that  departs  considerably 
in  habit  from  any  form  I  have  seen  described.  The  stems 
arise  from  a  persistent  hard  slowly  spreading  base  as  we 
usually  find  in  the  type,  but  they  are  nearly  glabrous,  and 
develop  no  leaves  beyond  the  sheaths,  and  the  sheaths  and 
their  insignificant  laminsB  turn  dry  and  pale  as  soon  as 
elongated,  giving  the  plant  a  yery  distinct  appearance.  The 
details  of  the  plant  otherwise  do  not  differ  from  accepted 
forms  of  8.  puhesceatu,  but  its  habit  makes  it  sufficiently 
marked  to  warrant  its  being  treated  as  a  yariety  as  Stipa 
jnibesceouSf  yar.  aphyUa. 
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Gaimardia  fitzgeraldi^  F.  v.  M.  et  R. 

1.  Natural  size. 

2.  Flower  head. 
3. 


4. 


5.  Upper  bract. 

6.  Kudiaient  in  upi^er  bract. 

7.  Outer  bract  opened,  upper  bract  removed  to  8ht)w  tfower. 

8.  Capsule, 
i).  Seed. 
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ON  A  NEW  CENTROLEPIDEJi]. 

By  L.  Bodway. 

(Plate.) 

(Read  July,  1894) 

The  small  order  CentroUpidecp,  aa  offshoot  of  Restiacea^  ha» 
its  distribution  mostlj  Aastralian.  Tasmania  is  particularly 
fortunate  in  species  numbering  12  out  of  a  total  of  about  24 
that  have  been  described. 

Tlie  order  includes,  according  to  the  usually  accepted  classi- 
fication, four  genera:  Apkeliay  Centrolefis  (m(A\xdi\xi^  Alepyrum)^ 
Trithuria,  and  Gaimardia,  Tasmania  has  long  had  recorded 
good  specimens  of  the  first  three  genera,  and  I  have  now  the 
good  fortune  of  adding  a  member  of  the  fourth,  Oaimardia, 
which  has  hitherto  been  found  only  in  New  Zealand  and  th& 
South  Seas  to  S.  America. 

The  genus  Oaimardia  differs  from  Oentrolepia  in  the  carpels 
being  placed  on  the  same  plane,  and  possessing  two  stamens. 

I  describe  the  plant  in  conjunction  with  our  truly  respected 
Fellow,  Baron  yon  Mueller,  and  we  name  it  after  its  first 
discoverer,  W.  Fitzgerald,  F.B.H.S. 

Gaimardta  fitzgeraldt,  n.  sp.  A  small  perennial  forming 
pale  green  densely  matted  cushions  from  a  few  inches  to  2 
feet,  sometimes  more  scattered.  Stems  slender,  l-2in. 
Leaves  numerous,  sub-distichous,  sub-erect,  but  spreading 
towards  the  tip ;  sheath  stem  clasping  at  the  base  only  2-^ 
lines  long,  with  a  tuft  of  woolly  hairs  at  the  junction  with 
the  lamina ;  lamina,  \  to  ^in.  long,  filiform,  with  a  flat  upper 
surface  ;  the  apex  piliferous  and  hyaline.  Scafes  solitary  in 
each  year ;  lateral,  or  if  terminal,  soon  thrust  aside  by  an 
innovating  shoot  about  |in.  long,  slender.  Lower  floral  bract, 
glabrous,  about  1  line  long,  with  an  obtuse  or  toothed  apex 
containing  one  flower.  Upper  bract  rudimentary  and  bearing 
a  rudiment.  Scales  none.  Stamens  2,  and  alternating  with 
the  carpels.  Carpels  2  in  the  same  plane,  connate.  Stylea 
free,  diverging. 

Moimt  Geikie,  W.  Fitzgerald.  Adamson's  Peak  and  range 
from  Hartz  to  Mount  La  Perouse. 

The  plate  is  from  fresh  flowering  specimens  I  procured 
on  Adamson's  Bange, 
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rUETHEB  DISCOVEEIES  OF  GLACIATION,  WEST 

COAST,  TASMANIA. 

By  T.  B.  Moobb,  r.E.G.S. 
{Read  August  14,  1894 J 

Tbrougb  tlie  coarteay  of  Messrs.  E.  J.  Dunn,  B.  H. 
Johnston,  and  A.  Morton  I  have  receiyed  the  two  former 
gentlemen's  and  Mr.  Montgomery's  papers  of  last  year  on 
Olaciation. 

First  I  shall  make  a  few  comments  on  these  papers,  then 
relate  my  own  experiences  since  writing  on  this  interesting 
and  important  subject. 

Both  Messrs.  Johnston  and  Montgomery  take  exception  to 
my  giving  Mr.  Dunn  the  honour  of  being  the  discoverer  o£ 
land  glaciation  in  Tasmania.  I  was  quite  aware  that  emdencet 
of  boiQders,  etc.,  transported  by  floating  ice  had  been  dis- 
covered, and  surmises  made  that  land  glaciation  had  existed, 
but  I  still  think  that  Mr.  Dunn  was  (to  use  Mr.  Montgomery's 
own  words)  "the  first  to  bring  forward  indisputable  proo/s " 
of  prehistoric  glaciers,  and  this  was  my  meaning  when  I  wrote 
last  year. 

With  regard  to  former  discoveries  enumerated  in  Mr. 
Johnston's  list  of  **  Principal  Sources  of  Beference,"  I  might 
rank  as  one  of  the  early  discoverers  of  evidences,  although 
not  mentioned  in  this  list.  For  in  1883  I  visited  Lake  Dixon, 
and  also  passed  over  Painters  Plains,  and  was  struck  by  th^ 
number  of  scattered  granite  and  greenstone  boulders  and  largQ 
boulders  of  the  latter  rock  resting  on  the  summit  of  Artist 
Hill  and  other  prominent  heights  ;  also  similar  evidences  all 
through  the  CoUingwood  Yalley.  Here  the  boulders  were 
grooved,  and  the  positions  in  which  they  were  lying,  '*  en^ 
on/'  pointed  that  they  had  been  transported  by  the  agency  oC 
glaciers  from  the  Eldon  Peak  and  Mount  QeU. .  In  mj 
Government  report,  1883  (and  I  believe  1886),  which  was 
printed  and  laid  on  the  table  of  the  House  of  Assembly,  thei 
above  statement  is  recorded.  In  conversations  I  had  about  thiei 
time  with  my  old  friend  Sprent  and  Mr.  Johnston,  I  .wai| 
under  the  impression  that  both  concluded  that  the  large 
boulders  had  been  deposited  by  floating  ice,  and  as  late  a^ 
1889  Mr.  Stephens,  Director  of  Education,  expresaed  this 
theory  when  asked  by  the  Bishop  of  Tasmania,  at  Mount 
Arrowsmith,  his  opinion  relative  to  the  Colliogwood  boulders.' 
Mr.  Johnston's  first  paper  with  reference  to  erratics  on  Maria 
Island,  brought  by  floating  ice,  was  in  1884. 
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In  1887  another  paper  by  his  fluent  pen  is  recorded,  which 
I  conclude  would  be  written  affer  his  trip  in  1887  with  Mr. 
C.  P.  Sprent  and  party  along  mj  track  of  1883  and  1886, 
which  at  the  time  of  their  journey  had  for  a  great  part  of  its 
distance  been  formed  into  a  horse  track. 

It  is  on  this  journey,  following  on  my  footsteps  four  years 
later,  that  Mr.  Johnston  first  finds  his  evidences  of  land 
glaciation  at  Lake  Dixon,  in  the  vicinity  of  Mount  Gell. 
Being  the  first  explorer  in  this  direction  to  the  West  Coast» 
in  all  probability  Mr.  Sprent  had  one  of  my  reports  with  him 
with  remarks  as  to  glacial  action,  as  it  was  principally 
through  his  instructions  as  Deputy  Surveyor-General  I  con. 
ducted  my  explorations.  It  was  also  after  this  trip  that  Mr. 
Sprent  wrote  his  paper  for  the  Victorian  Branch  of  the  BoyfLl 
Geographical  Society  of  Australasia,  containing  notes  relative 
to  glaciation  in  Tasmania.  During  this  tour  Mr.  Johnston 
mentions  that  he  spent  three  days  in  examining  more  par- 
ticularly the  rock  formations  on  Mounts  Owen,  Lyell,  and 
Sedgwick.  This  statement  requires  explanation,  as  it  would 
appear  that  glacial  action  at  that  date  had  been  found  in  the 
Ticinity  of  Mount  Sedgwick ;  to  have  reached  Mount  Sedg- 
wick alone  at  that  time  four  long  days  would  be  required  to 
complete  the  journey  there  and  back,  therefore  we  must  con- 
t^lnde  our  good  friend  had  the  use  of  a  flying  machine,  or 
was  mistaken  in  the  mountains  he  visited. 

With  regard  to  the  ancient  glacial  conglomerate,  Mr, 
Johnston  agrees  with  Mr.  Dunn  and  myself  that  the  con- 
glomerates at  Mounts  Bead  and  Sedgwick  have  originally 
been  deposited  under  water  by  floating  ice  and  belong  to  a 
very  ancient  epoch. 

Mr.  Dunn  in  his  paper  entitled  "  Glaciation  of  the  Western 
Highlands,  Tasmania  "  (in  Proc.  B.S.  Yic,  1898),  states  with 
reference  to  the  Mount  Bead  conglomerate: — "There  is  a 
marked  similarity  in  the  nature  of  the  cementing  material 
and  in  the  character  of  the  embedded  pebbles  and  boulders 
to  the  glacial  conglomerate  found  at  Wild  Duck  Creek, 
Tictoria,  and  to  the  Dwyka  conglomerate  of  South  Africa, 
and  they  probably  all  belong  to  a  very  ancient  epoch,  either 
near  the  close  of  the  Palseozoic  period  or  else  the  commence- 
ment of  the  Secondary  era."  Mr.  Johnston  (page  35)  says  : 
''  It  is  possible  that  some  of  the  thick  conglomerate  beds 
occurring  in  the  vicinity  of  Mount  Tyndall,  Mount  Lyell,  and 
Mount  Owen*  in  which  marks  of  ice  action  are  reported  to 
have  been  recently  discovered  by  Messrs.  Dunn  and  Moore 
may  yet  prove  to  belong  to  the  same  horizon "  (Permo- 
carboniferous).  The  ice  marks  in  the  conglomerate  beds  at 
Mounts  Bead  and  Sedgwick  may  belong  to   the  Permo- 

*  Spedxnena  with  ice  marka  were  sent  from  these  conglomerates  last  jetLt  to 
niostrate  my  paper. 
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carboniferous  period  as  Mr.  Johnston  surmises,  but  the 
boulders  and  pebbles  in  the  recent  moraines  north  of  Lake 
Mar^^aret  ana  on  the  Lioda  Company's  ground  at  Mount 
Lyell  cannot  be  confounded  with  the  ancient  conglomerates, 
for  the  scored  boulders  are  all  of  local  origin,  differing  in 
character  and  form  from  the  rocks  of  the  ancieot  oonglo- 
merate ;  the  scorings  are  also  much  deeper  and  decided  in 
appearance.  If  parts  of  the  older  conglomerate  had  been 
disintegrated  from  the  parent  mass  and  become  mixed  with 
the  recent  morainal  matter,  the  scorings  would  have  been 
obliterated,  for  the  best  specimens  from  the  ancient  beds,, 
bearing  the  deepest  ice  marks,  are  in  rocks  of  a  soft  nature^ 
though  some  of  the  harder  ones  are  marked  with  verj  fine 
scratches. 

Mr.  Montgomery  in  his  able  paper  read  last  year,  entitled 
*'  Glacial  Action  in  Tasmania,"  remarks  that  I  state  Mounta 
Sedgwick  and  Dundas  are  capped  with  greenstone  ;  he  adds 
to  these  Bi»rn  Bluff,  Mount  Pelion,  Mount  Ossa,  the  Ducane 
Bange,  the  Eldon  Range,  East  Mount  Pelion,  and  the  Oaklej 
Bange  as  showing  the  same  feature.  The  additions  compose 
part  of  the  great  greenstone  plateau  of  the  centre  of  the 
island,  or  I  should  say  a  long  offshoot  of  the  same,  dividin^^ 
the  waters  of  the  northern  and  western  rivers.  This  high 
dividing  chain  of  mountains  should  not  be  confounded  with 
the  West  Coast  Bange  with  its  two  isolated  peaks  of  green- 
stone,  Mounts  Dundas  and  Sedgwick  ;  except  these  and  the 
schistose  summits  of  Mounts  Bead  and  Darwin,  all  other 
eminences  in  the  West  Coast  Bange  are  capped  with  a 
quartzose  conglomerate.  In  my  paper  I  noted  the  peculiarity 
of  these  greenstone  peaks  as  differing  from  the  formations  on 
the  other  heights  of  the  range. 

Mr.  Montgomery  found  in  his  additions  the  columnar 
greenstone  resting  on  the  coal  measures,  which  is  a  noticeable 
feature  on  the  great  greenstone  plateau  further  south  from 
his  explorations,  and  surmises  what  he  terms  the  moraine  at 
Mount  Sedgwick  to  be  coal  measures  similarly  situated.  Aa 
we  once  visited  Mount  Dundas  together,  Mr.  Montgomery  is 
aware  that  this  feature  is  not  seen  there,  and  when  he  has 
leisure  to  examine  Mount  Sedgwick,  I  do  not  think  he  will 
conclude  that  the  greenstone  rests  on  the  ancient  gladai 
conglomerate^  but  he  will  find  rounded  detached  masses  of  the 
conglomerate  resting  on  a  porphyretic  spur  on  the  western 
side  of  the  mountain,  which  have  been  disentegrated  from  the 
parent  bed  situated  on  the  south-east  side,  and  probablj 
carried  to  their  present  resting  places  during  the  receut  glacial 
epoch.  He  adds,  ''  I  cannot  think  it  at  all  probable  that  Mr. 
Moore  is  correct  in  referring  the  conglomerate  containing 
fossils  to  the  action  of  floating  ice.  It  seems  more  likely  that 
it  is  a  moraine  drift  derived  from  the  lowei*  beds  of  the 


earboniferous  formation,  which  farther  north,  ^aear  Bam  Bluff 
aad  Oradle  Mountain,  consistfl  mainly  of  conglomerate.  These 
would  eupplj  the  stones,  granite,  slate,  and  porphyry,  eta, 
which  Mr  Moore  has  noticed,  and  also  the  fossils,  and  I 
hare  little  doubt  when  he  comes  to  eiamine  the  country 
more  thoroughly  he  will  find  these  beds  in  situ  under  the 
greenstone  capping.  It  is  hardly  conceiTable  that  if  the  con- 
glomerate was  deposited  by  floating  ice  action  in  Perino- 
carboniferous  times,  which  is  what  Mr.  Moore's  words  seem  to 
imply,  that  it  should  happen  that  the  only  proofs  of  such  ice 
action  should  be  found  in  a  region  where  there  has  been 
evidently  severe  glaciation  at  a  much  later  date.  Before 
accepting  such  a  theory,  we  should  first  have  to  eliminate  all 
possibility  of  the  conglomerate  having  been  formed  at  the  later 
period." 

So  able  an  authority  as  Mr.  E.  J.  Dunn,  F.O.S.,  who  dis- 
covered a  similar  bed  of  glacial  conglomerate  between  Moore's 
Pimple  aad  Mount  Read  at  an  elevation  of  8,000  feet,  is  con- 
vinced that  it  was  deposited  by  floating  ice  in  Permo- carboni- 
ferous times,  and  believes  it  to  be  identical  with  the  con- 
glomerates he  has  reported  npon  at  Duck  Creek,  Victoria, 
and  in  Africa,  and  further  on  I  hope  to  conyince  Mr.  Mont- 
gomery that  the  above  conclusions  are  correct. 

Let  us  take  Mr.  Montgomery's  theory  "  that  it  is  a  recent 
morainal  drift  derived  from  the  lower  bedd  of  the  carboni- 
ferous formation  near  Bam  Bluff  and  the  Cradle  Mountain, 
which  conglomerates  would  supply  the  granites,  slates,  por- 
phyries, etc." 

The  Cradle  Mountain,  the  highest  elevation  in  Tasmania, 
is  a  little  over  1,500  feet  higher  than  the  deposit  at  Mount 
Sedgwick,  and  if  Mr.  Montgomery  had  stated  the  height  at 
which  the  lower  carboniferous  ibeds  occur,  it  would  have 
added  more  weight  to  his  argument,  and  also  shown  if  it  were 
possible  that  the  non-local  rocks  in  the  ancient  glacial  ocm- 
fflomerate  at  Mount  Sedgwick  could  be  derived  from  this 
locality,  either  ai  an  ancient  or  more  recent  date  of  ghunal 
phenomena.  Besides,  if  this  were  a  morainal  drift  derived 
from  this  distant  locality,  would  we  not  expect  to  find  some 
signs  of  the  more  elevated  greenstone  rocks  in  the  shape  of 
erratics  and  other  non-local  rocks  on  the  high  plateau  round 
Mounts  Geikie,  Tyndall,  Bead,  Sedgwick,  and  Murchison  ? 
besides  the  conglomerate  would  not  be  confined  to  two  isolated 
spots.  This  would  also  apply  to  Mr.  Johnston's  suggestions 
that  the  gladers  may  have  descended  from  the  great  plateau, 
and  that  the  arrow  head  of  lineal  direction  of  the  g^aeral 
trend  of  strise  may  be  turned  the  other  way.  The  question 
of  the  small  collecting  ground  remaining  above  the  ancient 
snow  line  is  difficult  to  solve. 

Is  it  not  more  probable  that  in  the  recent  ice  period  the  rivers 
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of  106  fr^m  tbe  Cradle  Monotain  and  Baro  Bluff  hare  flawed 
down  and  eroded  the  gorges  of  the  Mackintosh  and  Marcbison 
Birers  and  their  tributaries,  which  at  the  present  time  drain 
these  high  altitudes,  than  travelled  over  their  deep-cut  gorges 
a  distance  of  forty  miles,  to  the  high  land  around  the  peak  of 
Mount  Sedgwick  f  and  to  substantiate  this  Mr.  Montgomerj 
says  "  there  are  grounds  to  believe  that  the  Valley  of  the 
Mackintosh  has  been  scoured  out  by  glacial  action/  I  now 
hope  Mr.  Montgomery  will  accept  this  theory,  and  eliminate 
all  possibility  of  the  conglomerate  haying  been  formed  at  the 
later  period,  for  the  only  proof  of  such  ice  action  w  not  con^ 
fined  to  a  region  where  there  has  been  evidently  severe  glacia- 
tion  at  a  much  later  date. 

Iq  the  beginning  of  April  this  year  (189i),  while  1  ravelling 
from  Zeehan  to  my  old  ft'iend  Sprent's  top  crossing  of  the 
Pieman  Biver,  I  came  across  an  extensive  bed  of  a  simihir 
glacial  conglomerate  to  that  at  Mounts  Bead  -and  Sedgwick 
lying  in  a  low  basin-shaped  valley  about  four  miles  north 
^om  the  town  of  Zeehan,  and  west  of  the  horse  track  leading 
to  the  punt  placed  on  the  Pieman  Biver  for  the  use  of  the 
Stanley  Biver  tin  miners. 

The  bed,  as  near  as  I  can  approximately  estimate,  is  ahout 
a  mile  long  by  a  quarter  of  a  mile  wide,  and  appears  of  no 
great  depth.  I  picked  up  numerous  scored  pebbles,  but  in 
the  limited  time  at  my  disposal  did  not  obtain  any  carbon- 
iferous lOBsih.  Yet  I  feel  positive  they  are  to  be  found,  for 
the  rocks  composing  the  conglomerate  and  the  binding 
material  are  identical  with  those  of  the  former  discoveries  of 
Mr.  Dunn  and  myself. 

The  height  of  this  bed  is  between  three  and  four  hundred 
feet  above  sea  level,  and  if  not  formed  by  the  agency  of 
floating  ice  in  the  Permo-carboniferous  age,  Mr.  Montgomeir 
must  allow  that  the  recent  glaciers  have  descended  to  a  mucn 
lower  level  than  he  anticipated.  Finding  this  extensive 
deposit  at  such  a  low  altitude,  far  from  any  proofs  of  recent 
glacial  action,  and  precisely  similar  to  the  other  more  elevated 
conglomerates  at  Mounts  Bead  and  Sedgwick,  it  is  only 
reasonable  to  suppose  that  all  belong  to  the  same  glacial  age 
and  method  of  deposit,  as  Mr.  Johnston  describes  it,  the 
ancient  glacial  epoch  of  Permo-carboniferous  age. 

In  these  notes  I  regret  to  have  to  dispute  the  theories  of 
much  abler  men  in  the  scientific  world  than  myself,  but  what 
information  I  have  gathered  is  from  actual  observation,  and 
my  records  only  embrace  indisputable  proofs  of  glacial  action, 
which  I  trust  will  throw  more  light  on  the  true  aspect  of  this 
interesting  subject. 

In  the  beginning  of  July  last  year  (1893)  I  had  occasion  to 
visit  the  western  base  of  the  Graycroft  Hills,  east  of  Mac- 
quarie  Harbour  i  here  I  found  a  huge  terminal  moraine^ 
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containing  boulders  principally  DcTonian  conglomerate,  in 
size  from  the  smallest  atom  to  many  to  us  in  weight.  The 
morainal  matter  is  composed  of  rocks  of  a  local  origin,  aod 
all  scored  specimens  picked  up  were  undoubtedly  so,  the  ice 
marks  being  as  plainly  yisible  as  in  the  rocks  of  other  recent 
moraine  stuff  iu  localities  before  enumerated.  A  small, 
turbulent,  deeply-cut,  precipitous  stream  runs  parallel  to  the 
moraine,  its  bed  being  choked  by  huge  rounded  Deronian 
'  conglomerate  boulders,  forming  miniature  falls  and  blocks  in 
the  creek.  The  height  of  this  interesting  discovery  above 
sea  level  is  only  250ft ,  and  without  doubt  the  deposit 
has  been  brought  by  glaciers  from  the  Craycroft  Hills 
(named  after  a  niece  of  Sir  John  Franklin)  or  Frenchman's 
Cap.  The  aspect  of  these  hills,  viewed  in  the  distance,  plainly 
shows  that  a  great  glacial  erosion  has  scoured  their  slopes, 
although  their  present  height  cannot  be  more  than  3,00()ft. 
above  sea  level. 

Mr.  Montgomery  in  his  paper  remarks: — "I  think  we 
must  come  to  the  conclusion  that  the  whole  of  the  deep 
gorges  among  these  western  mountains  now  occupied  by  the 
head  waters  of  the  Pieman,  Henty,  and  King  Kivers  have 
been  at  no  very  distant  period  of  tiurie  occupied  by  rivers  of 
ice ;"  and  further  on  says,  "  If  we  allow  this  we  must  admit 
the  ice  came  down  to  within  500  or  600  fe^t  of  the  present  sea 
level." 

These  conjectures  are  correct,  for  the  moraines  I  reported 
finding  in  the  King  Yalley  in  my  supplementary  notes  last 
year  are  about  500  or  600  feet  above  sea  level ;  and  now  we 
liave  a  recent  moraine  in  which  indisputable  proofs  of  glacial 
action  exists  at  a  very  much  lower  altitude. 

My  last  discovery  is  the  most  important  and  interesting  of 
all,  and  will  probably  throw  more  light  on  the  extent  and  age 
of  our  glacial  action. 

In  the  first  week  in  June,  1894,  the  long  promontory  west 
of  Farm  Cove,  Macquarie  Harbour,  forming  the  western 
boundary  of  that  inlet  was  visited.  Here  I  found  a  deposit  of 
morainal  matters  containing  boulders  a  quarter  of  a  ton  in 
weight.  These  masses  covered  the  point,  beach,  and  ran  &r 
*  out  into  the  water.  Where  exposed  to  the  present  wave  and 
tidal  action  all  the  finer  markings  and  scorings  were  obliter- 
ated, but  above  and  at  high  water  level  the  ice  marks  are 
beautifully  illustrated.  (Illustrative  specimens  broken  from 
the  boulders,  and  boulders  found  at  a  later  date  are  for- 
warded.) On  my  return,  two  months  later,  owing  to  high 
gales,  I  had  to  remain  at  this  point,  and  spent  a  day  and  a 
half  examining  the  locality.  All  round  the  promontory,  and 
for  a  considerable  distance  on  the  Farm  Cove  side,  the 
striations  are  really  wondedul  and  many  boulders  are  tons 
in  weight  i  the  largest  measured  was  15ft.  long  by  6ft.  wide 
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and  deep  respeetivelj.  TrayeUing  five  milee  in  a  north-weefc 
diiection  pait  Phillip  Island,  along  the  present  beaches  the 
grooved  and  scored  masses  are  scattered  over  the  whole  of 
Uiat  distance,  and  similar  boulders,  with  the  ice  marks 
obliterated,  are  found  extending  far  out  into  the  waters  of 
the  harbour.  Where  the  raised  tertiary  beaches  have  been 
denuded  and  now  form  the  present  sandy  beaches  the 
boulders  on  the  land  are  covered  from  sight,  but  in  the 
shallows  of  the  shore  they  sre  plainly  visible.  The  boulders 
rest  on  the  lignite  beds  which  have  been  dennded  of  their 
original  overburden,  but  cannot  be  traced  below  the  consoli- 
dated sand  and  fine  clayey  sedimentary  cliffs.  They  are 
either  exposed  to  all  atmospheric  influences  or  embedded  in  a 
recent  earthy  matter.  On  the  eastern  side  of  the  point,  the 
entrance  to  Faorm  Goto,  a  third  of  the  way  across  is  blocked 
even  for  navigation  by  small  crafts  by  masses  of  boulders, 
rising  in  places  above  high  water  mark,  and  forming  resting 
haunts  for  sea  birds. 

Let  us  follow  the  shores  of  the  harbour  past  my  recent 
explorations  towards  the  coast  to  Sophia  Point,  or  even  to 
Strahan.  Here  we  find  boulders  forming  loog  points,  in 
many  places  strewn  over  the  present  beaches  or  extending  into 
the  water,  which  if  examinea  probably  will  prove  to  be  ice- 
borne  blocks. 

Kaised  tertiary  beaches  enclose  nearly  all  the  north-eastern 
shore  of  the  harbour,  as  it  were,  with  a  formidable  wall  of 
consolidated  sand  and  mud.  Nowhere  do  we  find  boulders 
in  the  consolidated  mass,  only  on  the  unconfined  points, 
heaped  together  on  the  narrow  roadway  at  the  base  of  the 
precipitous  sandy  cliffs  jutting  out  into  the  water,  or  opposite 
the  lor^lities  where  the  raised  beaches  have  been  cut  out  or 
almost  wholly  swept  away,  as  at  Kelly's  Basin  and  at  Farm 
Cove.  On  tne  summits  of  these  sandy  walls  and  all  over  the 
surrounding  country  what  I  now  conclude  is  morainal  matter 
extends  to  Mounts  Sorell  and  Darwin  ;  for  the  large  boulders 
we  find  could  not  have  been  so  shaped,  rounded,  or  deposited 
by  any  other  means  but  ice.  Travelling  up  to  the  valley 
between  Mounts  Sorell  and  Darwin  the  bed  rocks  of  the 
creeks  are  worn  smooth,  and  very  little  sedimentary  material 
left  in  their  courses.  The  valley  is  open,  and  ranges  from 
1,000ft.  to  1,800ft.  above  sea  level,  is  a  mile  broad  and  two 
and  a  half  miles  long,  and  has  been  swept  clean  of  most  of 
the  morainal  matter,  leaving  here  and  there  huge,  rounded, 
polished,  and  grooved  boulders,  in  some  instances  as  large  as 
those  described  by  Mr.  Dunn  as  the  Pilgrim,  Traveller's,  etc., 
in  the  Tyndali  country.  One  monster  measured  SGft.  long, 
24ft.  broad,  and  10ft.  high. 

The  enclosing  slopes  wd  shoulders  of  Mounts  Sorell  and 
Darwin  are  all  well  rounded  and  in  many  places  grooved^  the 
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grooT68  runniug  parallel  with  the  vallej,  indioating  that  a 
great  stream  of  ioe  has  flowed  down  the  coarse  of  the  Clarke 
River,  located  in  the  centre  of  the  yallej,  smoothing  the  bed 
rock  and  carrying  the  debris  brought  from  the  surrounding 
heights  into  the  lowlands*  The  smaller  tributaries  are  like 
the  larger  streams  cut  down  into  the  solid  rock,  and  contain 
few  traces  of  morainal  matter  in  their  beds.  The  soft  schist 
and  porphjritic  rocks  on  the  hummockv  and  flat  rises  at  the 
head  of  the  yallej  have  their  exposed  surfaces  worn  smooth, 
and  are  overlaid  with  a  thin  coating  of  fragmentary  ice-worn 
quartz,  or  have  large  erratics  with  perched  blocks  resting  on 
their  ice-worn  summits.  The  river,  after  leaving  the  valley, 
takes  a  south-westerly  course,  and  cuts  through  two  large 
spurs,  and  in  its  now  rapid  course  runs  straight  for  Farm 
Cove,  which  beautiful  inlet  and  its  glaciated  boulder  pro- 
montory make  a  charming  picture  looking  from  the  south  end 
of  the  valley,  the  only  portion  of  the  harbour  visible.  After 
reaching  the  lower  lands  the  stream  turns  to  the  eastward 
and  runs  in  a  sluggish  course,  emptying  at  last  into  Kelly's 
Basin.  Bocks  similar  to  those  observed  on  the  harbour  can 
be  obtained  on  the  highlands,  and  it  is  reasonable  to  suppose 
they  have  been  transported  from  there  down  the  Clarke 
Biver  gorge,  seeing  thi^t  the  general  teixd  of  that  stream  is  in 
the  direction  of  the  glacial  point. 

If  we  look  at  the  precipitous  south  end  of  Mount  Sorell, 
not  more  than  three  miles  from  Farm  Cove,  with  its  steep 
spurs  running  into  the  harbour,  it  is  easy  to  suppose  that  if 
the  glaciers  have  not  descended  to  water  level,  that  blocks  of 
ice  and  ice-worn  boulders  may  have  been  hurled  into  the 
harbour.  From  what  I  have  observed  I  favour  the  opinion 
that  the  glaciers  have  travelled  to  water  level,  for  we  find 
spurs  close  to  the  shore  of  Kelly's  Basin  and  Farm  Cove 
stretching  for  two  to  three  miles  in  the  direction  of-  French- 
man's Cap,  Craycroft  Hills,  Mounts  Sorell  and  Darwin, 
covered  with  morainal  matter.  These  spurs  or  moraines  are 
composed  of  a  clay  intermixed  with  pebbles  and  boulders, 
wholly  different  in  composition  and  material  to  the  sedi- 
mentary raised  beaches. 

I  feel  no  doubt  in  my  own  mind  that  the  pebbles  and 
boulders  are  ice-bome,  for  we  find  in  many  cases  two  sides 
and  an  end.  planed,  while  other  parts  are  rough,  a  notice- 
able feature  in  glaciated  stones,  compared  with  the  rounded 
surfaces  of  those  worn  by  water,  indistinct  scorings  can  be 
observed  by  a  practised  eye,  to  the  sceptical  perhaps  they 
would  not  be  distinguishable. 

Mount  Sorell  is  one  ofthe  highest  prominences  in  the  West 
Coast  Bange,  and  though  we  do  not  find  the  stri»  and 
grooving  oq  the  rocks  at  such  a  high  altitude  as  in  the 
Tioioity  of  Mopnt  !I^daIly  this  would  give  a  larg^  collecting 
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valleys  have  been  worn  and  eroded  to  a  greater  extent  at 
much  lower  levels,  is  it  not  more  than  probable  that  this 
higher  eminence,  the  scat  of  prehistoric  glaciers,  standing,  aa 
it  does,  near  the  coast  line,  has  let  loose  its  glaciers,  which 
have  descended  down  the  steep  slopes  with  nothing  to  impede 
their  course,  and  have  tumbled  into  the  waters  of  the  harbour 
before  melting  ? 

A  connecting  ridge,  with  grooved  summit  1,700  feet  high 
between  the  two  mountains,  divides  the  watershed  of  the 
Clarke  and  Garfield  Rivers.  The  latter  stream  drains  the 
north  ends  of  the  mountains,  and  is  a  tributary  of  the  King 
River.  The  northern  valley  is  at  a  much  lower  altitude  (800 
feet)  and  narrow,  the  gorges  are  more  numerous,  longer,  and 
deeper  cut.  The  rocks  are  all  worn  smooth,  and  in  places 
grooved.  An  occasional  erratic  is  seen,  but  little  moraiual 
matter  left  in  the  beds  of  the  creeks,  showing  that  the  ice  has 
travelled  a  considerable  distance  in  this  direction. 

The  principal  gorges  north  and  south  of  the  ridge  head 
from  Mount  Darwin,  and  the  greatest  waterflow  at  the  present 
time  comes  from  that  mountain,  whose  summit  I  stated  in 
my  last  year's  supplementary  notes  has  no  signs  of  stries,  the 
rocks  being  rounded. 

The  low  lying  moraine,  with  its  glaciated  stones  near  the 
Craycroft  Hills,  conclusively  proves  that  the  ice  has  descended 
to  much  lower  levels  than  anticipated  by  Messrs.  Johnston 
and  Montgomery,  and  the  scored  boulders  near  Farm  Cove 
indicate,  if  not  in  a  general  way,  in  some  cases  the  glaciers 
have  reached  sea  level. 

It  is  improbable  that  the  boulders  at  Farm  Gove  are  the 
results  of  icebergs  in  the  Permo-carboniferous  period,  for  it 
will  be  observed  that  the  scorings  on  the  illustrative  specimens 
are  well  marked  and  cl^ar,  as  if  only  scratched  a  few  years 
ago,  besides  the  boulders  lie  without  surface  covering,  and 
their  polished  and  scored  surfaces  have  been  exposed  to  all 
atmospheric  influences,  and  in  many  cases  to  wave  action. 
Such  being  the  case,  it  is  hardly  possible  that  the  ice  mark- 
ings would  have  remained  so  intact  for  so  long  a  period,  i.e., 
since  the  Permo-carboniferous  era. 

If  the  scored  boulders  had  been  deposited  by  floating  ice 
we  would  expect  to  find  similar  evidences  in  the  tertiary 
beaches,  which  I  need  hardly  say  have  been  elevated  since  the 
ancient  ice  eix)ch  ;  this  not  being  so  clearly  proves  that  our 
glaciers  in  some  cases  have  descended  to  sea  level.  Also  the 
non-evidence  of  any  signs  of  ice  action,  except  erosion  iu  the 
palaeogene-lacustrine  deposits  at  Macquarie  Harbour  will  give 
a  good  proof  as  to  the  age  of  our  recent  land  glaciation. 

Before  concluding,  I  might  mention  that  in  the  beginning 
of  1893;  during  a  tour  down  the  coast  south  of  the  harbour, 
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on  the  qnartzite  bills  four  or  five  hundred  feet  high,  about 
two  miles  from  and  lying  above  the  entrance  to  the  harbour, 
I  noticed  the  rocks  very  worn,  smooth,  and  planed,  and  at  the 
time  felt  convinced  that  it  was  by  the  agency  of  ice  that  the 
nataral  surface  of  the  quartzite  had  been  altered,  though  the 
positive  proof  of  strisB  and  (^roovings  was  wanting. 

It  may  be  surmised  that  these  planed  surfaces  and  the  de- 
posits of  glaciated  boulders  on  the  shores  of  the  h'irbour  are  the 
results  of  stranded  polar  drift  ice.  If  such  was  the  case  the 
ice  drifts  must  have  occurred  before  the  elevation  of  the  land 
and  beaches,  and  if  so  we  would  obtain  traces  of  glacia- 
tion  in  the  palaeogene  deposits,  which  we  do  not.  It  may 
have  been  possible  since  the  elevation  of  the  land  for  drift  ice 
to  have  been  driven  into  the  harbour  through  the  entrance^ 
but  surely  we  should  see  some  evidences  of  stranded  bergs 
there. 

The  similarity  in  the  composition  of  the  scored  boulders  at 
Farm  Cove  is  more  puzzling  to  account  for  than  any  other 
feature  in  the  matter. 

I  regret,  through  pressure  of  time,  being  unable  to  add  a 
map  of  this  district,  for  the  charting  on  the  large  official  map 
of  the  colony  of  Mounts  Sorell  and  Darwin  and  the  surround- 
ing country  is  very  incorrect,  both  mountains  being  mapped 
three  miles  too  far  to  the  eastward  and  not  far  enough  south, 
besides  other  physical  features  being  incomplete  and  wrongly 
depicted.  In  1887  I  corrected  the  errors  on  the  Mines  Office 
chart,  and  that  map  would  give  a  better  idea  of  this  locality. 
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PREFACE. 

ITo  life  of  the  first  circamnavigator  of  Australia  has  hitherto 
appeared  in  English.  Nothing  has  been  accessible  to  the 
English  reader  bat  an  abstract  of  one  voyage  and  a  few  lines 
in  biographical  dictionaries.  This  is  scarcely  surprising,  when 
we  consider  how  careless  Tasman's  own  countrymen  have  been 
of  his  fiime.  Fifty  years  ago  all  that  had  been  printed  in  his 
own  country  consisted  of  short  abstracts  of  a  few  voyages,  and 
these  were  hidden  away  in  bulky  collections.  Even  the  date 
and  place  of  his  birth  were  matter  for  conjecture  and  dispute. 
Things  are  somewhat  better  now.  Thirty-five  years  ago  the 
complete  journal  of  his  famous  voyage  of  1642  was  published 
in  Holland,  and  we  are  now  promised  a  sumptuous  fac  simile 
edition  of  the  original  manuscript,  with  notes  by  two  eminent 
scholars,  and  with  an  English  translation. 

Moreover,  patient  searchers  in  the  Dutch  Colonial  Archives 
have  for  years  past  been  laboriously  gleaning  scattered  par- 
ticulars respecting  him,  and  the  results  of  their  investigations 
have  been  printed  from  time  to  time  in  the  transactions  of 
Dutch  learned  societies,  and  in  other  places.  It  has  thus 
become  possible  to  piece  together  a  fairly  connected  account  of 
the  great  navigator's  life. 

But  after  all  available  information  has  been  made  use  of, 
the  result  is  disappointing.  The  man  himself  remains  for  the 
most  part  an  indistinct  figure.  Personal  details  are  few.  The 
facts  are  mostly  dry  and  meagre,  gathered  from  formal  official 
despatches  and  dusty  registers.  The  material  is  wanting  for  a 
biography  which  would  give  a  clear  and  sharply  defined  picture 
of  the  man  as  he  lived. 

It  is  possible,  however,  to  attain  what  is  of  even  more 
interest.  We  can  arrive  at  a  just  estimate  of  his  work  as  a 
discoverer,  and  of  his  place  among  the  great  navigators  of  the 
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world.  The  diAcovery  of  Tasmania  and  New  Zealand  was  no 
chance  adventure.  It  was  the  result  of  a  steady  policy.  It 
was  the  outcome  of  the  adventurous  energy  which  in  the  16th 
and  17th  centuries  created  the  Dutch  Republic ;  gave  to 
Holland  her  Colonial  Empire ;  and — not  content  with  h& 
possession  of  the  Eastern  Archipelago— sent  out  her  sailors  to 
search  for  a  new  world  in  the  unknown  regions  of  the 
mysterious  South.  Tasman  and  Visscher  are  but  types  of  the 
men  who  won  for  their  country  her  once  proud  position  of 
mistress  of  the  seas. 

In  the  following  pages  an  attempt  has  been  made  not  merely 
to  give  all  that  is  known  of  Tasman's  life  and  work,  but  to 
present  that  work  in  proper  historical  perspective. 

I  desire  to  acknowledge  generally  my  obligation  to  the 
authors  whose  names  appear  in  the  list  appended  to  this  paper, 
particularly  to  Messrs.  Dozy,  Heeres,  Van  Boekeren,  and 
Leupe.  Also  to  Sir  Edward  Braddon  for  his  courtesy  in 
having,  when  Agent-General  for  Tasmania,  obtained  for  me 
valuable  information  from  Holland.  Especially  to  Mr.  J.  E. 
Heeres,  of  the  Dutch  State  Archives  at  The  Hague,  for  his 
generous  kindness  in  placing  at  my  disposal  manuscript  notes 
of  his  researches  in  the  old  Colonial  Records — notes  containing 
interesting  details  which  have  never  before  appeared  in  print. 
And,  lastly,  to  the  Treasurer,  Sir  Philip  Fysh,  for  authorising 
the  printing  of  this  paper  at  the  Qovernment  Press  of  the 
Colony.  It  is  fitting  that  the  first  English  biography  of 
Tasman  should  be  ofiered  to  Australian  readers  by  the  country 
which  he  discovered  and  which  bears  his  name. 

JAMES  B.  WALKER, 
Hohartf  January y  1896. 
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INTRODUCTION. 

Thb  modern  €ra  of  maritime  discovery  may  be  said  to  begin 
with  the  work  of  Prince  Henry  of  Portugal,  surnamed  "The 
Navigator "  (1394-1460).  Prince  Henry  devoted  his  life  to 
the  furtherance  of  geographical  discovery.  He  was  inspired  by 
the  hope  of  finding  the  sea-route  to  the  East,  and  winning  for 
his  country  the  rich  trade  of  India  and  Cathay.  During  forty 
years  he  sent  out  from  Lagos  fleet  after  fleet  bound  ror  the 
exploration  of  the  coasts  of  Africa.  Further  and  further  south 
into  the  unknown  and  dreaded  Atlantic  his  caravels  pushed 
their  way,  until  at  his  death,  in  1460,  his  captains  had  reached 
the  mouth  of  the  Gambia  bevond  Cape  Verde,  and  had 
colonised  the  Azores.  The  discoveries  made  under  this 
Prince's  inspiring  influence  were  the  stepping-stone  to  the 
^reat  voyages  which  marked  the  close  of  the  century.  FoUow- 
mg  the  initiative  of  Henry,  the  bold  genius  of  Columbus 
conceived  the  splendid  idea  of  finding  the  East  by  sailing 
west ;  and,  in  1492^  when  be  fell  upon  America,  he  believed 
that  he  had  reached  the  further  shores  of  India.  Five  years 
later  Henry's  countryman,  Yasco  da  Gama,  in  a  voyage  almost 
as  important  as  that  of  Columbus,  doubled  the  Cape  of  Good 
Hope,  and  opened  the  gates  of  the  sea-way  to  Calicut  and  the 
East.  Pope  Alexander  the  Sixth  by  his  famous  Bull  appor- 
tioned the  world  between  the  discoverers — allotting  the  western 
half  to  Spain,  and  the  eastern  to  Portugal.  From  that  time 
the  ^Id  and  silver  of  the  West  were  poured  into  the  lap  of 
Spam ;  while  Portugal  gathered  in  as  her  sole  property  the 
rich  profits  of  the  coveted  trade  of  the  East.  For  well  nigh  a 
century  the  two  nations  enjoyed  a  practical  monopoly  of  the 
regions  which  the  daring  of  their  sailors  had  won.  Spain,  in 
particular,  through  the  wealth  she  acquired  from  her  American 
possessions,  became  the  dominant  power  in  the  world,  and  the 
mistress  of  the  sea.  Her  fall  from  that  high  eminence  was  due 
to  her  arrogant  greed  for  universal  dominion,  and  her  attempt 
to  crush  a  free  nation  of  traders. 

In  the  15th  and  16th  centuries  the  Netherlands — the  Low 
Countries  of  common  English  parlance — were  the  most  pros- 
perous nation  in  Europe.  While  other  nations  exhausted 
themselves  in  war,  thev  devoted  themselves  to  the  arts  of 
peace.  In  agriculture  they  were  far  in  advance  of  all  other 
ooantries  of  tne  time.    The  JPlemiih  wearera  were  the  first  in 


tbe  world,  and  their  looms  supplied  En|i^land  and  all  Europe 
with  the  best  linen  and  woollen  fiibrics.  In  an  aee  when 
salted  provisions  were  almost  tbe  sole  winter  diet  of  all  classes, 
the  fisheries  of  the  North  Sea  were  nearly  as  important  as  tbe 
manu&ctures  of  Flanders,  These  fisheries  were  well  nigh 
monopolised  by  the  Hollanders,  and  were  a  rich  mine  of  wealth 
to  the  northern  towns,  while  they  trained  a  hardy  and  daring 
race  of  sailors.  In  addition  to  their  manufactures  and  their 
fisheries,  the  Dutch  had  become  the  traders  and  carriers  of  tbe 
European  world.  It  was  Dutch  ships  and  Dutch  sailors  that 
distributed  throughout  Europe  the  treasures  brought  by  Spanish 
and  Portuguese  fleets  from  the  East  and  West  Indies. 

The  Netherlands  were  an  anpana^e  of  the  Spanish  crown. 
But  the  vch  manu&cturing  ana  trading  cities  of  Flanders  and 
Holland  enjoyed  considerable  liberties  and  powers  pf  local 
self-goyemment,  granted  to  them  from  time  to  time  hv  their 
over-lords  in  excnange  for  heavy  annual  payments.  It  was 
the  aUempt  of  the  Spanish  king  Fhilip  the  Second  to  abolish 
the  charters  of  their  towns,  to  stamp  out  tlieir  liberties,,  and 
to  suppress  the  Reformed  Religion  by  means  of  the  Inquisition, 
that  led  to  the  rise  of  the  Dutch  Republic,  and  the  long  and 
cruel  war  with  the  revolted  Provinces,  which  lasted  eighty 
years  (1566-1648),  and  finally  resulted  in  the  humiliation  of 
Spain. 

The  Dutch  revolt  forms  one  of  the  most  striking  epochs  in 
history.  It  was  the  first  blow  struck  in  modem  times  for 
human  fi^edom  and  liberty  of  conscience  against  the  despotism 
of  kings  and  the  intolerance  of  priests.  The  power  of  the 
strongest  empire  in  the  world  was  put  forth  to  crush  the 
revolted  citizens.  Treachery,  torture,  and  massacre  were 
freely  and  ruthlessly  employed.  The  butcheries  of  the  Duke 
of  Alva  still  stand  out  pre-eminent  in  the  bloody  annals  of 
tyranny  and  persecution.  The  story,  as  we  read,  it  in  the 
graphic  pages  of  Motley,  bristles  with  deeds  of  ferocious  cruelty 
and  blood.  , 

The  struggle  would  have  been  hopeless,  but  that  their 
extremity  taught  the  Dutch  to  find  their  strength  upon  the 
sea.  Powerless  before  their  enemies  on  land,  the  patriots 
took  to  the  ocean.  In  small  vessels  their  hardy  sailors  cut  off 
the  Spanish  supplies,  made  daring  descents  on  sea-coast  towns, 
and  in  process  of  time  set  themselves  to  work  to  strike  Spain 
in  her  most  vulnerable  part,  her  commerce  with  the  New 
World,  from  which  she  drew  her  wealth.  The  Beggars  ot* 
the  Sea,  as  the  Dutch  rovers  styled  themselves,  became  the 
terror  of  the  richly  laden  galleons  and  haughty  fleets  of  Spain. 
Not  only  did  they  cut  off  the  supplies  of  gold  and  silver 
from  the  New  World  on  which  the  Spanish  &ing  dependedj 


but  in  the  spoils  which  they  wrested  from  the  enemy  and 
in  the  trade  which  they  were  continually  extending  they  found 
the  means  for  their  country  to  carry  on  the  conflict.  England, 
almost  equally  in  danger  from  Spanish  designs,  made  common 
cause  against  the  enemy.  Even  when  the  countries  were  not 
at  open  war,  Drake  and  the  English  seamen  acknowledged  no 
peace  with  Spain  beyond  the  Lme,  but  captured  her  ships  and 
sacked  her  settlements  on  the'  Spanish  Main,  returning  home 
laden  with  treasure.  Foiled  m  his  disastrous  attempt  to 
conquer  England  with  his  Great  Armada,  Philip  was  equally 
unsuccessfuf  in  his  efibrts  to  destroy  the  Dutch  commerce. 
In  vain  did  he  prohibit  the  Hollanders  from  trading  with 
his  dominions.  In  vain  did  he  from  time  to  time  lay  embar- 
goes on  their  ships,  and  send  thousands  of  their  sailors  to 
languish  in  the  dungeons  of  the  Inquisition.  The  bold 
Hollanders  only  replied  by  vigorous  reprisals.  They  mocked 
at  his  prohibitions,  and  continued  to  carry  on  an  ever  increas- 
ing and  enormouslv  profitable  illicit  trade.  Dutch  and  English 
privateers  triumphantly  swept  the  seas  and  harried  the 
Spaniards  at  their  pleasure.  Subjugated  Flanders  had  become 
an  obedient  Spanish  province ;  her  rich  merchants  had  fled, 
and  her  people  were  starving  in  a  desolated  country.  But  the 
unconquerea  United  Provmces  of  the  north  were  actually 
profiting  by  the  war,  and  every  day  growing  richer  and  more 
powerfin. 

The  long  struggle  on  the  seas,  and  its  successful  issue, 
roused  both  in  England  and  Holland  an  insatiable  spirit  of 
adventure.  In  England  this  spirit  found  its  outlet  in  priva- 
teering or  piratical  exploits,  such  as  those  of  Hawkins  and 
Drake ;  or  in  romantic  expeditions,  such  as  that  of  Raleigh 
to  Guiana ;  and  led,  in  its  ultimate  development,  to  the  estab- 
lishment of  our  Colonial  and  Indian  Empire. 

In  Holland  the  adventurous  spirit  received  a  strong  stimulus 
from  the  blind  and  stupid  policy  of  the  Spanish  king.  For  a 
hundred  years — ever  since  the  discovery  of  the  Cape  route  to 
the  East  Indies — Lisbon  had  been  the  great  centre  of  the 
eastern  trade.  It  was  thither  the  Dutch  traders  came  to  bring 
wheat,  fish,  and  other  products  of  Northern  Europe,  and  to 
carry  away  in  return  and  distribute  the  spices  and  merchandise 
of  the  East.  In  1594  Philip— who  had  some  time  befi)re 
acGuired  the  crown  of  Portugal— closed  the  port  of  Lisbon, 
and  prohibited  Dutch  and  English  ships,  even  under  a  neutral 
flag,  from  trading  with  any  part  of  nis  etnpire.  The  blow 
not  only  failed  of  its  effect,  but  recoiled  on  the  striker.  It 
ruined  Lisbon;  crippled  Spain;  and  made  the  Dutch  East 
Indian  Empire.  With  a  sagacious  daring  the  Hollanders 
immediately  formed  the  steady  resolre  to  find  tboie  eastern 


treaflures  for  themselves,  and  wrest  the  trade  from  their 
enemies. 

Their  first  attempt  to  reach  the  Indies  was  disoouragisff.  It 
was  a  favourite  idea  in  those  days  that  a  short  and  practicable 
route  to  China  and  India  could  be  found  hj  the  north-east 
passage  round  the  north  of  Europe.  To  find  this  passage  and 
take  Uie  Portuguese  in  the  rear  was  the  object  of  the  first 
Dutch  enterprise.  The  expedition  proved  disastrousy  getting 
no  further  than  Nova  Zembla.  Two  subsequent  expeditions  in 
the  same  direction  met  with  no  better  fate. 

Baffled  in  their  eflPorts  to  find  a  passage  through  the  fix>zen 
seas  of  the  North,  the  Dutch  turned  their  attention  to  the  old 
route  round  the  Cape.  The  merchants  of  Amsterdam  formed 
a  company,  under  the  quaint  name  of  *'The  Company  of 
Far  Lands,"  and  fitted  out  four  vessels,  the  largest  4q0  tons, 
and  the  smallest  only  30  tons  burden.  The  little  fleet  sailed 
from  the  Texel  2nd  April,  1095.  After  a  fifteen  months' 
voyage  it  reached  Java,  and  laid  the  foundation  of  the  Dutch 
eastern  trade.  From  this  time  numerous  new  companies  were 
formed  in  Holland :  every  year  fresh  fleets  left  for  the  east, 
many  of  them  returning  with  rich  cargoes,  and  making 
enormous  profits.  In  spite  of  the  violent  attacks  of  the 
Spaniards  and  Portuguese,  the  Dutch  steadily  pushed  their 
way  in  the  Eastern  Archipelago,  and  made  reprisals  on  their 
enemies  with*  telling  enecU  Their  humane  and  prudent 
conduct  contributed  greatlpr  to  their  success  in  estaolishing 
trade  relations  with  the  native  princes,  by  whom  the  Portuguese 
were  detested  for  their  cruelty,  arrogance,  and  overbearing 
behaviour. 

The  English  had  now  entered  into  competition  with  the 
Dutch  in  the  India  trade,  and  in  1600  the  nrst  English  East 
India  Company  was  founded.  But  the  English  company 
found  their  rivals  too  powerful.  In  1602  the  various  com- 
panies in  Holland  agreed  to  cease  their  mutual  competition 
and  unite.  This  was  the  beginning  of  the  famous  Dutch  East 
India  Company,  which,  on  20th  March,  1602,  received  from 
the  States-ueneral  a  charter  for  twenty-one  years,  giving  it  an 
exclusive  monopoly  of  the  trade  with  the  East.  The  companv 
had  a  capital  of  six  and  a  half  millions  of  florins,  or  £550,000, 
more  than  eight  times  that  of  its  English  rival.  It  was 
managed  by  a  bo<Jy  of  seventeen  directors^  known  as  the 
Council  of  Seventeen. 

The  Dutch  had  already  (1602)  established  themselves  per- 
manently in  Java.  Here  they  founded  the  city  of  Batavia, 
which  became  the  centre  of  their  trade  and  the  residence  of  the 
Grovemor-General  of  their  Eastern  possessions.  They  estab* 
lldied  fiiotories  in  Malabari  drove  the  Spaniards  from  Ambojna 


and  took  poisession  of  tbe  ialand,  wrested  Malacca  from  tbe 
Portu^^uaee,  and  expelled  the  same  nation  from  the  Moluccas 
or  Spice  Islands.  In  1621 ,  less  than  twenty  yean  after  its 
fonndationy  the  Company  had  a  practical  monopoly  of  the 
trade  in  doves,  nutmegs,  cinnamon,  and  other  proaucts  of  the 
Archipelago.  The  Portuguese  had  been  dnven  out,  and 
England  only  waged  an  obstinate  but  unsuccessful  rivalry.  In 
16%  the  Dutch  supplanted  the  Portuguese  in  Japan,  and  in 
1656  got  possession  of  the  island  of  Ceylon. 

In  a  work  by  Sir  Walter  Raleigh,  entitled  **  Observations 
touching  Trade  and  Commerce  with  the  Hollanders  and  other 
Nations,''  presented  to  King  James  in  tbe  year  1603,  we  find 
a  striking  picture  of  the  commerce  of  the  Netherlands  as  com- 
pared with  thai  of  England. 

Raleigh  attributes  the  sudden  and  astonishing  rise  of  the 
Netherlanders,  among  other  causes,  to  the  ^'  embargoing  and 
confiscating  of  their  ships  in  Spain,  which  constrained  them, 
and  gave  them  courage  to  traae  bv  force  into  the  East  and 
West  Indies,  and  in  Africa,  where  they  employ  180  ships  and 
8700  mariners.*'  (This,  it  should  be  noted,  was  only  seven 
years  after  the  first  Dutch  vessel  had  reached  Java.)  Sir 
Walter  gives  a  number  of  interesting  particulars  resplecting 
the  extent  of  Dutch  trade.  He  savs,  ^*  We  send  into  the 
Eastern  kinedoms  [of  Europe]  yearly  but  100  ships ;  the  Low 
Countries  9000.  They  send  into  France,  Portugal,  and  Italy 
from  the  Eastern  kingdoms  through  the  Sound  and  our 
narrow  seas  2000  ships  ;  we,  none.  They  trade  with  BOO  or 
600  ships  into  our  country  ;  we,  with  40  ships  to  three  of  their 
towns.  They  have  as  many  ships  as  eleven  kingdoms  of 
Christendom,  let  England  be  one.  They  build  yearly  1000 
ships,  having  not  one  timber  tree  growing  in  their  own 
country,  nor  home-bred  commodities  to  lade  100  shins,  yet 
they  have  20,000  ships  and  vessels,  and  all  employed."  In 
shipbuilding  and  seamanship  also  the  Dutch  sailors  in  those 
days  were  the  superiors  of  the  English,  for  Sir  Walter  saya 
that  while  an  English  ship  of  a  hundred  tons  required  a  crew 
of  thirtv  men,  the  Hollanders  would  sail  a  ship  of  the  same 
size  with  ten  men. 

We  are  accustomed  to  dwell  on  the  naval  exploits  of  Drake, 
Hawkins,  and  Frobisher,  on  the  enterprise  of  the  Elizabethan 
sailors  and  merchant-adventurers,  and  on  the  marvellous 
success  of  our  own  great  East  India  Company.  We  have  good 
reason  to  feel  pride  in  the  deeds  of  the  gallant  English  seamen 
of  those  days,  and  in  the  trade  which  in  later  times  has 
carried  the  English  flag  into  every  sea.  But  we  are  apt  to 
forget  how  oomparativefy  recent  is  the  predominant  position  of 
England  in  commerce  and  in  naval  power.    In  Uie  17th 
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century  it  was  the  Dutch  who  were  the  sailors  and  the 
merohants  of  the  world  and  the  masters  of  the  sea.  Not 
London,  but  Amsterdam,  was  the  great  emporium  for  the 
products  of  East  and  West,  the  centre  of  the  world's  trade, 
and  the  richest  city  on  the  globe.  The  commerce  of  Europe 
and  of  the  world  was  in  the  hands  of  Uie  merchants  of  tne 
Low  Countries,  who  had  a  hundred  ships  afloat  for  every  one 
owned  by  Englishmen. 

TASMAN'S  LIFE  AND  VOYAGES. 

I. — ^YOUTH  AND  EARLY  YoYAOES,  1603-1638. 

It  was  in  the  midst  of  the  Eighty  Years  War,  in  the  year  after 
the  foundation  of  the  Company  in  whose  service  he  was  to 
win  his  fame,  and  in  the  same  year  that  Sir  Walter  Raleish 
presented  to  King  James  his  memorial  on  the  trade  of  tne 
Hollanders,  that  Abel  Janszoon  Tasman  stepped  onto  this 
world's  stage.  He  was  bom  in  the  little  inland  village  of 
Lnytjegast,  in  the  province  of  Groningen,  in  the  year  1603. 
Groningen  is  the  most  north-easterly  province  of  Holland, 
and  formed  part  of  the  ancient  Frieslana.  It  is  flat,  even  for 
proverbially  flat  Holland.  The  highest  hill,  the  Doeseben^, 
rises  to  a  height  of  only  35  feet  above  the  level  of  the  ocean, 
and  some  of  the  country  lies  even  below  the  sea  level.  It  is 
protected  from  the  furious  inroads  of  the  North  Sea  by  magni- 
ficent dykes  of  timber  and  stone.  Behind  these  massive 
ramparts  stretch  wide  and  fertile  fields  and  meadows,  rich  in 
agricultural  and  dairy  produce.  The  cultivators,  who  hold  their 
lands  under  a  species  of  tenant  right,  are  at  present  the  richest 
and  mo^t  prosperous  peasant  fiirmers  in  the  whole  of  Europe. 
In  Roman  times  the  Frisians  occupied  the  country  from  the 
Elbe  to  the  Rhine,  including  the  extensive  tract  now  covered 
by  the  Zuyder  Zee,  over  wnich  the  sea  burst  so  late  as  the 
thirteenth  century.  They  were  sea  rovera  as  well  as  cattle 
herdsmen,  and  were  distinguished  for  their  fierce  independence 
and  indomitable  love  of  li&rty.  They  were  one  of  the  tribes 
that  took  part  in  the  conquest  of  Britain.  At  this  day  the 
Frisian  language,  spoken  by  a  handful  of  people,  is  the  most 
nearly  related  of  all  Low  German  dialects  to  tne  Enc^lish,  and 
the  men  are  nearest  to  the  English  in  blood.  The  Fries- 
landers  are  of  a  diflerent  race  fix>m  the  inhabitants  of  Holland 
proper.  The  typical  Dutchman  is  squat  and  short-legged ;  the 
Frieslander,  tall,  yellow-haired,  blue-eyed,  and  of  powerful 
build.  We  may  fairly  believe  that  Tasman  belonged  to  this 
tall,  bold,  and  impetuous  race,  who  supplied  no  small  pro* 
portion  of  the  hardy  fishermen  and  sailors  whose  daring  made 
QoUand  a  gr^tt  sea  power* 


We  haye  no  information  &8  to  the  Tasman  fiunily,  bat  it  is 
to  be  presumed  that  its  social  status  was  a  humble  one.  How 
Abel  came  by  the  surname  which  is  now  world-renowned  is  a 
matter  of  dispute.  In  the  Lu^tjegast  district  6miljr  names 
were  unknown  until  the  beginnmg  of  this  century.  The  son 
added  to  his  own  christian  name  the  christian  name  of  liis 
father;  thus,  Abel,  the  son  of  John,  became  Abel  Janszoon, 
and  by  this  name  simply  Tasman  is  oflen  designated  in  the  old 
records.  A  nickname  was  often  acquired,  derived  from  some 
personal  peculiarity,. from  a  trade,  a  sign,  or  a  ship.  It  has 
been  conjectured  that  either  Abel  Jansz  or  his  father  took  the 
name  Tasman  or  Taschman  from  a  boat  or  vessel  named  the 
Taxrk  (bag  or  net),  belonging  to  the  family.* 

Of  young  AbePs  early  life  in  the  flat  polders  or  meadows 
of  Luytjegast  there  is  no  record.  The  boy  would  see  little  or 
nothing  of  the  horrors  of  the  war  which  for  forty  years  had  been 
desolating  a  great  part  of  the  Low  Countnes.  The  most 
desperate  part  of  the  struggle  was  over  with  the  death  of  Alex- 
ander of  Farma.  The  gloomy  bigot  and  tyrant,  Philip  the 
Second,  was  dead.  Flanders  had  &l]en,  and  had  become  an 
dbedient  and  desolate  Spanish  province,  under  the  rule  of  the 
Archduke  Albert  and  his  wife  Isabella  of  Spain  ;  but  the 
United  Provinces,  under  Prince  Maurice  of  Nassau,  son  of 
William  the  Silent,  were  not  only  holding  their  own  against 
the  Spaniards,  but  were  daily  growing  in  prosperity  and 
power.  When  young  Abel  was  six  years  old  they  had 
succeeded  in  wringing  from  their  exhausted  enemy  a  twelve 
years'  truce,  with  the  acknowledgment  of  the  Republic,  and 
of  its  right  to  carry  on  the  India  trade.  The  boy's  imagina- 
tion must  have  been  often  stirred  by  tales  of  the  daring  deeds 
of  the  Beggars  of  the  Sea,  and  the  heroic  resistance  of 
Hollanders  and  Zeelanders  to  the  mighty  power  of  Spain. 
Not  less  must  his  spirit  of  adventure  have  been  stimulaled  by 
the  stories  that  drifted  to  his  quiet  village  telling  of  the  riches 
of  India,  of  the  Spice  Islands,  and  of  far  Cathay.  Small 
wonder  that  the  old  sea-roving  Frisian  blood  asserted  itself, 
and  that  Abel  Jansz,  like  the  majority  of  Hollanders  in 
that  age,  found  his  vocation  as  a  sailor.  That  he  had  managed 
to  acquire  some  education  is  evident  from  the  iact  that  he  had 
at  least  learned  to  write,  a  somewhat  rare  accomplishment  in 
those  days  for  persons  in  his  humble  station. 

It  is  not  unlikely  that  in  the  fisheries  of  the  North  Sea,  that 
nursery  of  daring  sailors,  he  served  his  first  apprenticeship  to 
the  ocean.  But  the  adventurous  spirit  was  strong  within  niih, 
and  it  was  natural  that  he  should  soon  find  his  way  to 

*  In  the  Archives  of  Hoom  there  is  a  document  relating  to  a  ship  called 
the  Taschy  of  which  the  skipper  was  Cornelia  GerritBzoon  Taschman. 
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AiDsterdanit  the  centre  of  the  commerce  of  the  world,  eager 
to  eeek  his  fortune  in  the  rich  eastern  lands  which  his  country- 
men had  won.  He  had  married  young — either  in  his  native 
province  or  in  Amsterdam — and  his  wife,  Claesjie  Heyndricks, 
had  died,  leaving  him  an  only  daughter.  When  we  get  the 
first  definite  information  respecting  him  he  was  a  widower, 
living  in  the  Terketelsteeg  (Ta&ettle  Lane),  one  of  the 
poorest  quarters  of  Amsterdam.  Here,  on  the  27th  Decern- 
oer,  1631,  he  married  his  second  wife,  Jannetjie  Tjaers.* 
He  was  not  encumhered  with  property,— 4t  least  his  name 
does  not  appear  in  the  contemporary  register  of  assess- 
ment for  the  half  per  cent.  tax.  His  wife  was  not  greatly 
his  superior  in  social  position,  and  could  not  sign  the 
marriage  register.  She  belonged  to  a  working-class  fiimily,— - 
her  ftther  being  a  powder-maker,  and  her  brother  a  sailor, 
like  her  husband.  The  family  were  not,  however,  altogether 
without  means.  They  were  owners  of  one,  if  not  two,  small 
houses  in  Amsterdam.  The  young  couple  began  life  in  a 
more  respectable  locality  than  Tarkettle  Lane,  setting  up  house 
in  the  Palm-«treet.  It  cannot  have  been  long  aner  his 
marriage  that  Abel  Janss,  then  28  or  29  years  old,  made  what 
was  probably  his  first  voyage  to  the  East  Indies,  in  the  service 
of  the  Dutch  East  India  Company.  That  shortly  after  this 
time  he  was  in  the  service  of  the  Company  in  the  Eastern  Seas 
we  know  from  independent  evidence.  Mr.  Heeres  has  found 
in  the  did  Colonial  archives  two  declarations  signed  by  Tasman 
in  1634,  which  inform  us  of  his  rapid  rise,  during  the  space 
of  two  years  at  most,  from  the  position  of  a  simple  sailor  to 
that  of  msster  of  a  ship.  In  May  he  was  mate  of  the  ship 
Weesp  (  Waitp),  trading  from  Batavia  in  Java,  to  Amboyna 
in  the  Moluccas.  In  July  the  Governor  of  Amboyna  appointed 
him  master — ^''skipper"  was  the  term  in  those  days— of  the 
jachtt  Mocha. 

Tasman  was  therefore  employed  in  the  spice  trade,  the 
chief  centre  of  which  was  the  Moluccas  or  Spice  Islands, 
and  especially  Amboyna  and  the  Banda  Isles,  the  native 
home  of  the  nutmeg  and  the  clove.  In  these  days  it  is 
difficult  for  us  to  understand  the  value  which  our  forefathers, 
even  down  to  the  end  of  the  17th  century,  set  upon  eastern 
spices — pepper,   cinnamon,    ginger,  nutmeg,  and    especially 

*  The  following  is  a  translation  of  the  entry  in  the  Register  cf  the 
Amsterdam  Church,  dated  87  December,  1631 : — Abel  Janas.  of  Luttiejast, 
seaman,  aged  28  years,  living  in  the  Terketelsteech,  widower  of  Claesjie 
HeyndHcks ;  and  Jannetie  TJaprs,  of  Amsterdam,  aged  SI  years ;  her  sister 
Geertie  Tjaers  being  present,  living  in  the  Palm-street.  [In  the  margin.] 
Uirckie  Jacobs,  the  mother,  consents  to  the  said  marriage,  as  Jan  Jacobs 
attests. 

t"  Jacht,"  a  small  ship  of  from  100  to  900  tons  burden. 


cloves.    It  has  been  remarked  that  at  banquets  in  England 

in  the  Middle  Ages  a  place  next  to  the  spice-box  was  more 

coveted  than  the  proverbial  place  above  the  salt.    This  mav 

probably-  be  explained  bv  the  &ct  of  the  little  variety  of  food 

possible  during  the  Middle  Ages,  when  (in  the  winter  especially) 

all  classes  had  to  live  mostly  on  salt  provisions-— especiallv 

salt  fish — and  had  hardly  any  fresh  vegetables,  until  the  Dutch 

taught  Europe  how  to  grow  them.    Before  the  discovery  of 

the  route  round  the  Cape,  a  pound  of  spice  was  often  worth 

as  much  as  a  quarter  of  wheat.     After  Da  Gama^s  voyage 

the  trade  remained  for  a  century  in  the  hands  of  the  Portuguese, 

and  the  monopoly  yielded  them  enormous  profit,  sometimes  as 

much  as  fifty-fold.    The  hope  of  getting  possession  of  this 

coveted  trade  was  the  chief  incentive  to  Dutch  efforts  to  reach 

the  Indies.    Pepper,  ginger,  and  cinnamon  were  too  widely 

grown  to  enable  them  to  command  a  monopoly,  and  in  these 

articles  the  English  East  India  Company  was  able  with  more 

or  less  success  to  divide  the  trade  with  the  Dutch.    It  was 

otherwise  with  the  more  valued  spices,  such  as  nutmeg  and 

cloves.    These  were  limited  to  a  few  of  the  East  India  Islands. 

Cloves  in  particular  grew  nowhere  but  on  two  or  three  islands 

of  the  Moluccas.    To  secure  the  monopoly  of  these  the  Dutch 

accordingly  bent  all  their  energies.    In  1605  they  succeeded 

in  driving  the  Portuguese  out  of  Amboyna,  and  obtaining  the 

mastery  of  the  whole  of  the  Moluccas.    The  English  East  India 

Company  kept  up  an  obstinate  rivalry,  but  the  Dutch  met 

them  with  determined  hostility.    They  attacked  the  English 

factories  on  small  pretext,  captured  their  vessels,  and,  after 

the  massacre  of  a  number  of  English  traders  at  Amboyna,  in 

16*23,  finally  excluded  their  rivals  from  all  share  in  the  trade. 

This  contest  for  the  spice  trade  was  the  origin  and  chief  cause 

of  the  long  and  bitter  enmity  between  the  two  nations.     To 

such  lengths  did  the  Dutch  go  that  some  years  later  they 

ruthlessly  rooted  up  the  clove  plantations  on  all  the  islands  of 

the  Moluccas  except  Amboyna  and  Banda.    Here  alone  did 

they  allow  the  clove  to  be  produced,  in  order  that  they  might 

enhance  the  price  and  make  certain   of  preserving    their 

monopoly. 

But  to  return  to  Tasman.  It  is  evident  that  his  singular 
capacity  had  soon  made  itself  evident  to  the  colonial  authorities, 
for  in  August,  1635,  we  find  the  simple  sailor  of  three  years 
before,  liow  as  '*  Commandeur  Abel,  cruising  at  the  head  of 
a  fleet  of  small  vessels  (kiels)  to  protect  the  jealously  guarded 
monoj)oly  from  foreign  mtrusion,  and  generally  to  harass  the 
ships  of  hostile  European  rivals  in  the  waters  of  Amboyna 
and  the  Banda  Sea.  in  September,  1636,  he  was  on  his  way 
back  to  Batavia,  the  centre  of  Dutch  rule  and  the  residence 
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of  the  Governor-Oeneral  of  the  Indies.  On  his  arrival,  he 
found  himself  involved  in  difficulties  with  his  crew.  They 
cited  him  before  the  Chief  Magistrate's  Court  complaining 
that  while  cruising  in  the  Banda  Sea  he  had,  presumably  in 
the  interests  of  his  own  pocket,  stinted  them  of  tiieir  necessary 
allowance  of  rations.  As  he  was  acquitted  by  the  Court, 
which  was  sufficiently  experienced  in  such  matters,  we  may 
conclude  that  he  was  unjustly  accused  :  at  least  we  may  give 
him  the  benefit  of  the  doubt. 

He  was  now  bent  on  revisiting  the  home  country,  and  to 
accomplish  this  he  was  ready  to  accept  for  the  time  a  sub- 
ordinate post,  and  accordingly  shipped  as  mate  on  board  the 
Banda.  The  Banda  was  the  flagship  of  a  homeward-bound 
fleet  {retour  vloot)  of  several  sail.  Her  skipper  was  Matthys 
Quast,  a  bold  and  capable  sailori  of  whom  we  shall  hear  more 
presently.  When  on  the  point  of  sailing,  on  90th  December, 
1636,  the  officers  and  crew,  111  in  number,  were  required  to 
make  a  declaration,  which  is  interesting  as  illustrative  of  the 
troubled  state  of  the  times,  of  the  dangers  of  war,  and  the 
prevalence  of  privateering.  It  also  shows  the  survival  of  the 
ancient  usage — a  part  of  the  old  maritime  law  of  the  13th 
century,  the  Roles  d*01^ron — ^which  gave  to  the  ship's 
Council,  and  even  to  the  common  sailors,  a  voice  in  the 
control  of  the  voyage.  By  this  declaration — to  which  the 
whole  111  set  their  signatures  or  marks — ^the  Governor, 
skipper,  merchant,  mates,  officers,  soldiers,  and  seamen, 
presently  appointed  and  sailing  on  the  ship  Banda,  solemnly 
promised  that,  in  view  of  the  Spanish  men-of-war  and  the 
privateers  of  Dunkirk,  |they  woula  in  no  wise  pass  through 
the  English  Channel,  but  would  hold  their  course  round 
England,  Ireland,  and  Scotland,  so  that  they  might  in  safety 
make  the  harbours  of  the  Fatherland. 

The  Banda  arrived  at  the  Texe^  on  1st  August,  1637, 
after  a  seven  months'  voyage.  Tasman  remained  at  Amsterdam 
for  some  months  with  his  wife  Jannetie,  who  had  recovered 
from  an  illness  so  serious  that  she  had  made  her  will.  This 
will  is  still  in  existence.  It  was  drawn  up  on  18th  December, 
1636,  by  the  Notary,  Pieter  Barcman.  It  recites  that  the 
worthy  Jannetje  Tjercks,  wife  of  Abel  Jansz  Tasman,  citizen, 
was  then  lying  ill  in  bed,  but  was  of  good  memory  and  under- 
standing. Her  residence  was  at  tne  comer  of  the  Palm 
cross-street  on  the  Braeck.  Should  the  testatrix  die  without 
issue,  then,  after  certain  bequests  to  the  poor,  she  constituted 
her  sister,  Geertje  Tjercks,  her  sole  legatee.  There  is  no 
mention  of  her  husband  or  of  the  little  step-daughter,  Claesjen. 
We  need  not  therefore  assume  that  there  had  been  any 
quarrel  between  the  married  pair.    The  absence  of  Abel  in  the 
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Indies,  from  which  retarn  was  bo  uncertain,  may  explain  why 
the  wife  should  leave  lier  property  to  relations  on  the  spot. 

Meantime  Abel  and  his  brothers-in-law  appeared  before  the 
Amsterdam  magidtrates  with  the  object  of  selling  the  family 
house  in  the  Palm -street  for  500  florins.  For  some  reason  the 
contract  was  cancelled,  and  the  family  retained  the  house  until 
1650,  when  Powels  Barentsz,  in  his  own  name,  and  as  attorney 
for  his  brother-in-law  Tasman,  who  was  then  in  the  Indies, 
conveyed  tho  property  to  Andries  Barents. 

After  a  stay  of  some  nine  months  in  Amsterdam,  Abel 
Jansz  once  more  set  his  face  eastwards.  He  entered  into  a 
new  ten  y eats'  enp^afrement  with  the  Company,  and  in  con- 
sideration of  this  he  was  allowed  to  take  his  wife  with  him — 
the  Council  of  Seventeen  having  just  passed  a  hew  regulation 
whereby  the  chief  officers  were  permitted  to  take  their  wives 
to  the  East  Indies,  provided  they  were  lawfully  wedded,  were 
of  good  lives,  and  could  show  good  credentials.  Tasman  was 
put  in  command  of  the  fly-ship*  Engel  (Ati/jel),  fitted  out  by  the 
Amsterdam  Chamber.  The  i^^w<7^/ sailed  from  the  Texel,  15th 
April,  1638,  and  arrived  at  Batavia  on  11th  October  following. 
The  skipper's  pay  was  60  guilders  (£6)  per  month.  On 
arrival  at  Batavi?i  he  was  continued  in  his  post  for  three  years 
at  an  increased  pay  of  80  guilders  {£6  13x.  4d.)  per  month. 

II. — Voyages  in  Japan  Seas,  &c.,  1639-1642. 

It  is  in  the  year  following  his  return  to  Batavia,  some  six 
years  afler  his  first  voyage  thither,  that  we  find  Abel  Jansz 
Hi'st  chosen  to  take  a  prominent  part  in  a  discovery  expedition. 

The  enterprise  of  the  early  Dutch  governors  in  their  efforts 
to  open  up  new  trade  for  their  Company  was  ceaseless.  Jan 
Pieterszoon  Coen,  Governor-General  between  1618  and  1629, 
was  the  most  illusti-ious,  and  the  one  who  did  most  to  consolidate 
the  Dutch  power.  He  it  was  who  built  the  fort  at  Batavia, 
and  fixed  the  centre  of  government  there.  He  it  was  who  in 
Java  baffled  the  English,  and  overmastered  them  in  the 
Moluccas.  During  his  rule  Dutch  ships  first  made  the  coast 
of  Australia.  After  Coen,  the  most  famous  governor — he 
who  showed  the  greatest  energy  in  his  persistent  search  for 
new  lands  and  new  markets — was  Antony  van  Diemen,  the 
Governor-General  who  was  in  power  when  Tasman  returned 
to  the  Indies,  and  with  whom  his  fame  will  be  for  ever  asso- 
ciated. 

Early  in  the  career  of  the  Dutch  Company  in  the  Eastern 
Archipelago  the  Directors  had  cast  longing  eyes  towards  the 

•Fly-ihips  (Jiuit)  were  long  quick-sailing  ahipa,  of  light  draught,  vary- 
ing from  200  to  400  tons  burden.  Fly-ships  were  first  built  at  Hoorn  in 
1594.  -^       r 
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powerful  ktnp^dom  of  the  Great  Khar. — the  Cathay  whose 
wonders  had  heen  first  reveale<l  to  Europe  by  the  traveller 
Marco  Polo  in  tlie  13th  century.  Not  many  rears  afier  Da 
Grama^s  discovery  of  the  Cape  route  (1516),  tne  Portuguese  had 
penetrated  to  Canton,  and  by  the  middle  of  the  IGth  century 
(1542)  had  established  relations  with  Japan,  where,  for  a  time, 
they  exerted  a  great  influence,  and  carried  on  a  lucrative  trade. 
When  the  Dutch  reached  the  East  they  were  not  slow  to 
follow  in  the  footsteps  of  their  rivals.  Seven  years  after 
the  foundation  of  the  Company  they  sent  ships  to  Japan,  and 
continued  to  trade  there  every  year,  in  spite  of  the  violent 
opposition  of  the  Poituguese.  Finally  they  were  allowed  to 
set  up  a  factory  on  Firando,  an  island  to  the  west  of  Kiusiu, 
and  this  soon  became  one  of  the  most  profitable  stations  of  the 
Company*s  trade. 

In  1635  a  certain  William  Verete^en,  residing  at  Firando, 
sent  a  letter  to  Batavia  stating  that  the  Japanese  reported  that 
many  miles  to  the  eastward,  in  latitude  37^°  North,  there  was 
<<  a  very  great  country  or  island,  rich  without  measure  in  gold 
and  silver,  and  inhabited  by  civilised  and  friendly  people/* 
This  was  just  the  sort  pf  report  to  excite  the  imaginations  of 
those  early  trade i*s,  who  were  constantly  tantalised  by  dreams 
of  a  new  Mexico  or  Peru  to  be  discovered  in  the  Pacific.  It 
was  known  that  in  1620  the  Spaniards  had  searched  in  vain 
for  this  golden  island  ;  but,  undeterred  by  the  former  failure, 
Governor-Gene  ml  Van  Diemen  and  his  Council  resolved  to 
fit  out  an  expedition  to  make  the  discovery.  The  scheme, 
through  various  domestic  troubles,  lay  in  abeyance  for  some 
years,  but  in  1639  two  ships  were  fitted  out  for  the  adventure. 
Tasman^9  ship,  the  JiJngel,  was  one  of  the  vessels  chosen.  The 
other  was  named  the  Gracht  {Canal),  und  was  under  the  com- 
mand of  an  experienced  sailor  and  pilot,  Matthys  Hendrikszoon 
Quast,  under  whom  Abel  had  sailed  as  mare  in  the  Banda  on 
the  homeward  voyage  three  years  before.  Quast  was  chief,  and 
Tasman  second  in  command.  Tasman  wus  now  about  35  years 
old ;  he  had  been  but  six  years  in  the  Company's  service,  and 
had  not  only  risen  from  the  grade  of  a  simple  sailor  to  that  of 
captain  of  a  ship,  but  was  now  entrusted  with  the  second  place 
in  a  difficult  and  important  enterprise.  His  rapid  promotion 
proves  that  Quast  and  the  Colonial  authorities  had  recognised 
in  him  hisrh  qualities  as  a  seamHU  and  a  leader  of  men.  The 
ships  sailed  from  Batavia  on  2nd  June  and  made  their  way 
round  the  north  of  the  Philippine  Islands,  keeping  a  north- 
easterly course  until  on  20th  July  they  sighted  some  islands 
belonging  to  a  group  now  known  as  the  Bonin  Archipelago. 
Thence  they  steered  noKh-east,  and  then  back  to  the  Japan 
co^st  searching^  for  the  land  of  gold,      F^*om  this  point  they 
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pushed  oat  a*rain  into  the  pfreat  ocean  further  than  any  one 
before  them,  to  n  distance  of  some  2000  miles  east  from  Japan. 
For  two  niontb8  longer  they  cruised  hackwards  and  forwards 
in  those  far  northern  seas,  between  37^^  and  46°  north 
latitude,  sti-ainin*;  their  eyes  in  vain  for  some  indication  of  the 
golden  island.  They  were  in  a  wretched  condition.  Many  of 
the  crew  had  died,  and  the  number  of  sick  increased  dailv* 
The  remnant  were  worn  out  with  the  hardships  of  the  voyage, 
and  barely  ab!e  to  do  the  incessant  pumping  necessary  to  keep 
their  leaky  vessels  afloat.  Their  provisions  were  running 
short,  and  there  was  still  no  faintest  sign  of  land.  Dis- 
appointed and  dejected,  the  commanders  and  ships*  council 
reluctantly  resolved  to  give  up  a  fruitless  search.  On  the  25th 
October  they  turned  their  ships  for  Formosa  to  obtain  refresh- 
ment for  the  sick,  and  to  refit.  Taking  the  coast  of  Japan  on 
their  wav,  thev  came  to  an  anchor  on  the  24th  November, 
before  Fort  Zealandia,  on  the  island  of  Tayouwan  or  Formosa, 
then  a  Dutch  possession.  They  had  been  nearly  six  months 
at  sea,  and  out  of  a  crew  of  ninety  had  lost  nearly  forty  men. 
No  fui*ther  search  was  ever  made  for  the  wonderful  island. 

In  the  following  year  Tasman  made  another  voyage  to  Japan, 
this  time  for  the  purposes  of  trade,  as  skipper  of  the  fly-ship 
Oostkappel  {Eaxtclmpel),  The  fleet  with  which  he  sailed  con- 
sisted of  eleven  ships,  carrying  freight  valued  at  ^525,000 ; 
The  OostkappeV^  cargo  alone  was  worth  ;£80,000.  This  gives 
us  an  idea  of  the  value  of  the  Japan  trade.  The  Hollanders 
were  now  the  only  Europeans  allowed  to  trade  with  the 
country.  The  Portuguese  had  for  nearly  a  century  carried  on 
a  most  profitable  trade,  but  their  arrogance  and  intrigues,  and 
al)ove  ail  the  proselytising  zeal  of  the  Jesuit  missionaries— who 
had  made  many  thousand  converts,  and  acquired  an  enormous 
influence — excited  the  jealousy  and  hostility  of  the  Govern- 
ment. Christianity  was  suppressed.  Foreigners  were  excluded 
from  the  Empire,  and  only  allowed  to  trade  with  Firando  and 
Nagasaki,  in  1699  an  insurrection  led  to  a  general  massacre 
of  the  Christians,  and  the  absolute  expulsion  of  the  Portuguese 
under  pain  of  death. 

The  Ooxlkappel  arrived  at  Firando  on  25th  August,  1640, 
and  lay  there  for  some  three  months.  During  her  stay  the 
Dutch  got  into  serious  trouble  with  the  Japanese  Government 
and  were  compelled  to  demolish  their  factory,  which  was  too 
much  like  a  fort  to  satisfy  the  susceptibilities  of  the  Imperial 
Government.  Mr.  Lauts  has  given  us  the  resolutions  of  the 
Council  of  the  Dutch  Factory  at  Firando  in  1640.  When  the 
Imperial  rascript  arrived,  Tasman,  in  virtue  of  his  commission 
as  captain  of  the  Oostkappel,  sat  as  a  member  of  the  Council, 
wd  signed  its  resolutions.    The  situs^tion  W98  most  perilousi 
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but  FrancU  Caron,  the  president  of  the  Council,  returned  the 
prudent  answer :  ''All  that  His  Imperial  Majesty  is  pleased 
to  command,  we  will  punctually  obey/'  Still  the  Dutch  were 
slow  in  proceeding  with  the  work  of  demolition,  and  it  was  not 
until  another  Imperial  rescript  arrived,  threatening  to  put  the 
members  of  the  Council  to  death  if  the  order  was  not  instantly 
obeyed,  that  the  great  stone  factory — which  had  cost  the 
Dutch  100,000  guilders  to  build — was  finally  levelled  to  the 
ground.  They  were  compelled  to  submit  to  the  most  vexa- 
tious restrictions,  and  to  put  u))  with  countless  humiliations 
in  order  to  maintain  their  position.  But  the  trade  was  too 
valuable  to  be  lightly  relinquished,  and  by  their  submission 
the  Dutch  alone  of  European  nations  for  more  than  200  years 
managed  to  retain  trade  relations  with  Japan,  though  living  as 
the  Japanese  said  ''  like  frogs  in  a  well,  until  in  1853  the 
American  squadron  under  Commodore  Perry  broke  in  upon 
Japanese  isolation  and  paved  the  way  for  that  remarkable 
Involution,  the  latest  development  of  which  we  have  seen  in 
the  recent  war  between  Japan  and  China. 

In  May,  1641,  Tasman  sailed  from  Bntavia  to  take  in  a 
cargo  at  Lauwek,  the  capital  of  Cambodin,  and  then  to  proceed 
to  Japan.  The  Camboaian  Kingdom  ut  that  time  extended 
over  a  great  portion  of  south-eastern  Further  India,  now 
Cochin  China.  Its  capital,  Lauwek,  on  the  great  river 
Cambodia,  was  one  of  the  most  important  cities  of  the  east  ; 
it  was  the  pentre  of  a  great  trade  in  furtu,  ivory,  silk  stuffs,  and 
other  merchandise,  which  were  brought  from  the  interior  and 
from  China  and  exported  to  Japan  and  other  places.  The 
Dutch,  as  the  price  of  assistance  given  to  the  King  in  some  of 
his  wars,  had  a  few  years  previously  obtained  leave  to  set  up  a 
factory  at  Lauwek,  which  was  of  great  value  to  them  in  the 
Japan  trade.  For  this  factory  Tasman  sailed  in  his  ship  the 
I  Oonthajypel^  and  in  July  came  to  an  anchor  in  the  Lauwek 
Roads.  On  his  arrival  he  found  the  Dutch  and  Portuguese 
in  violent  conflict.  A  few  days  before  a  dispute  had  arisen 
between  the  crew  of  the  Dutch  fly-ship  Zaijer  and  the 
Portuguese,  and  this,  through  the  overbearing  arrogance  of 
the  latter,  had  grown  into  a  fight,  and  had  cost  some  of  the 
Dutch  their  lives.  The  Directors  of  the  factory  had  appealed 
to  the  King  to  punish  the  offenders,  but  the  Portuguese  having 
won  him  over  by  bribes  were  only  sentenced  to  pay  a  fine. 
This  blood-money  the  Dutch  refused  with  contempt,  *and  since 
neither  by  entreaty  nor  in  any  other  way  could  they  obtain  a 
juster  sentence,  they  resolved  to  exact  satis&ction  themselves. 
At  this  critical  juncture  Tasman  made  bis  appearance  at  Lauwek, 
and  as  he  lacked  neither  the  courage  nor  the  inclination  to 
avenge  the  murder  of  his  coi^ntrymen,  he  soon  found  ap 
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opportanity  of  inflicting  an   exemplary  punishment  on  the 


enemv.* 


Since  their  expulsion  from  Japan  the  Portuguese  bad  con- 
trived to  keep  a  share  of  the  trade  by  importing  their  wares 
under  the  Cambodian  flag.  t3n  the  Ooxtkapyets  arrival,  a  rich 
cargo  of  silks  from  Macao  ^^the  Portuguese  settlement  at  the 
mouth  of  the  Canton  River)  was  being  transhipped  into  two 
junks  flying  the  Cambodian  flag  in  order  to  be  sent  to  Japan. 
Tasman  had  express  instructions  to  attack  and  make  prizes  of 
all  Spanish,  Portuguese,  and  other  foreign  ships  not  provided 
with  free  passes  from  the  Dutch  Company  giving  them  permis- 
sion to  trade.  He  therefore  rapidly  discharged  his  cargo,  loaded 
for  Formosa,  and  then  weighed  anchor  and  cruised  outside  the 
river  to  look  out  for  the  Portuguese  junks.  A  few  days  after 
leaving  the  river  the  junks  hove  in  sight,  and  Tasman  gave 
chase.  He  soon  overhauled  one  of  them,  and  af\er  a  shar]) 
flght  the  junk  surrendered,  and  her  silks,  worth  5500  dollars, 
were  transferred  to  the  (JosithappeL  The  other  junk  (with 
a  cargo  worth  5000  dollars),  aided  by  the  gathering  dark- 
ness, succeeded  in  escaping,  and  Tasman,  abandoning  further 
pursuit,  proceeded  with  his  spoil  to  Formosa.  His  conduct 
in  this  matter  did  not,  however,  meet  with  the  approval 
of  the  authorities  at  Batavia,  and  Abel,  for  his  allegea  neg- 
ligence in  not  capturing  the  second  iunk,  was  condemned 
to  forfeit  two  months'  wages.  On  leaving  Formosa,  the 
Oostkappel  was  overtaken  by  a  violent  storm.  She  lost 
her  mainmast,  and  was  so  disabled  that  the  ship's  council 
judged  it  impossible  to  proceed  with  the  voyage  to  Japan. 
The  ship  therefore  made  for  Formosa,  and  afler  a  most  perilous 
voyage  contrived  to  reach  Fort  Zealandia.  Here  the  cargo  for 
Japan  was  transhipped  to  the  Zaijer^  and  the  Oosthappel  was 
sufficiently  repairea  to  be  able  to  sail  under  jury  rig  with  a 
cargo  of  silks  for  Batavia,  where  she  arrived  on  20th  December. 

Although  Tasman,  as  we  have  said,  was  flned  two  months' 
wages  for  dereliction  of  duty  in  allowing  the  Portuguese  junk 
to  escape  him,  it  would  appear  that  this  was  but  a  necessary 
part  of  the  rigid  discipline  of  the  Company,  and  involved  no 
real  disgrace.  His  voyage  with  Quast  in  search  of  the 
**  golden  island"  had  tested  his  qualities  of  hardihood  and 
endurance  ;  his  voyages  to  Japan  had  proved  his  skill  and 
resource  in  seamanship ;  his  services  in  the  Banda  Sea,  and 
his  smart  action  at  Lauwek  (in  spite  'of  nominal  blame)  had 
shown  his  courage  and  capacity,  and  his  zeal  and  determination 
as  a  stout  upholaer  of  the  rights  and  privileges — ^not  to  say  of 

the  arrogant  assumptions-— of  the  Company.     Van  Diemen, 

«  1.1  I  .1       .III. .      Ill   , 

*  Yoormeulen  van  Boekeren,  p.  33, 
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ever  on  the  watch  for  capable  and  resolate  men  who  could 

further  his  plans  for  the  extension  of  Dutch  supremacy  in  the 

East,  had  recognised  Abel's  great  qualities.    This   is  plain 

from  the  important  enterprises  with  which  he  was  constantly 

entrusted.    So  little  did  his  failure  to  capture  the  junk  affect 

his  standing,  that  within  three  or  four  months  after  the  inflic« 

tion  of  the  tine  the  Governor-General  offered  him  the  conduct 

of  an  important  mission,  in  which  not  only  his  resolution  but 

his  diplomatic  skill  would  be  put  to  proof.    Amongst  other 

coantries  in  which  the  Dutch  had  early  established  themselves 

was  the  great  island  of  Sumatra.    They  had  soon  elbowed  out 

the  Portuguese,  and  now  had  factories  at  Acheen,  Djambi, 

and  other    places.    The    most    important  of  these    was    at 

Paiembane  (not  far  from  the  coasts  of  Java.)     This  post 

commanded  tne  pepper  trade  of  the  south  of  the  island.     The 

powerful    Sultan    of    Palembang  had  long  been   on    most 

friendly  terms  with  the  Dutch,  but  through  the  machinations 

of  a  Chinese  named  fiencki,  who  had  fled  from  Batavia  in 

debt  to  the  Company,  and  had  managed  to  ingratiate  himself 

with  the  Sultan,  these  relations  were  seriously  imperilled.    The 

differences   and    misunderstandings  which    had    arisen    now 

threatened  to  end  in  war.     It  was  with  the  view  of  bringing 

the  Sultan  to  a  better  mind  that  Tasman  was  despatched  to 

Palembang  with  a  fleet  of  four  vessels.     He  left  batavia  on 

2drd  April,  1642,  and  two  or  three  days  later  the  little  squadron 

cast  anchor  in  the  mouth  of  the  river  on  which  the  Sultanas 

capital  was  situated.     Here,   by  way  of  preliminary,  Abel 

Jansz  took  possession  of  some  junks  loadedf  with  pepper,  and 

having  transferred  their  cargoes  to  his  own  vessels,  he  sailed 

up  the  river  to  Palembang.     His  instiiictions  were  to  do  his 

best    to  arrange  matters   by  friendly  means  before    having 

recourse  to  hostile  measures.     He  therefore  sought  an  interview 

with  the  Sultan.     To  the  surprise  of  the  Dutch,  the  audience 

was  not  only  granted,    but  the  ambassador  met  with  a  most 

friendly  reception.     Abel  showed  himself  a  skilful  diplomatist. 

He  disabused  the  Sultan's  mind  of  the  prejudices  instilled  by 

the  Chinaman,    and  dwelt  on   the  good  disposition  of  the 

government  at  Batavia.     He  showed  the  importance,  not  only 

to   the   Company  but  also  to  the  kingdom  of  Palembang, 

of  the  maintenance  of  the  trade  and  of  the  amicable  relations 

hitherto  existing.     Finally  he  urged,  in  forcible  terms,  the 

mischief    that  would  ensue  from   a  war  between  the  two 

hitherto  friendly  powers.     It  is  perhaps  doubtful  whether  the 

diplomatist's  words  would  have  been  as  convincing  if  they  had 

not  been  supported  by  the  tangible  argument  of  a  squadron 

of  ships,  commanded  by  a  man  who  clearly  was  not  to  be 

trifled  with.    But,  however  that  may  be,  the  Sultan  was 
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completely  won  over,  and  without  further  hesitation  renewed 
the  treaty  of  friendship.  Tasman*s  mission  bein^  thus 
successfully  completed,  he  returned  with  his  fleet  to  Batavia, 
carrying  with  him  the  obnoxious  Chinaman,  and  was 
received  by  Van  Diemen  and  his  Council  with  the  warmest 
acknowledgments  for  his  services  in  having  extricated  them 
from  what  had  at  one  time  threatened  to  be  a  verv  serious 
trouble. 

III. — The  Great  Discoveiiy  Voyages  to  the   South- 
land, 1642-1644. 

1. — The  Unknown  Southland, 

Tasman  was  now  in  his  fortieth  year.  In  ten  years'  wander- 
ings and  fightings  in  the  service  of  the  Company  he  had 
grown  enured  to  hardships  and  danger.  He  was  familiar  with 
the  great  trade  routes  from  Eurape  to  India,  with  the  intricacies 
of  the  waters  of  the  Eastern  Archipelago,  and  with  the  navi- 
gation of  the  Seas  of  China  and  Japan.  He  had  sailed  a 
thousand  miles  beyond  the  limits  reached  by  any  previous 
navigator  into  the  unknown  and  mysterious  regions  of  the  cold 
and  stormy  North  Pacific  Ocean.  In  his  many  voyages  he 
had  proved  himself  a  keen  trader^  a  capable  and  daring  seaman, 
a  bold  fighter,  and  an  able  commander.  He  was  now  ready 
to  undertake  the  great  adventure,  the  crowning  achievement  of 
his  adventurous  life — that  voyage  to  the  Great  Southland, 
which,  as  a  Dutch  historian  says,  *'  must  specially  immortalise 
him  ;  the  expedition  which  must  ever  give  him  an  honorable 
place  amongst  the  greatest  navigators  and  discoverers.'* 

The  Great  Unknown  Southern  Continent— Terra  Australis 
Incognita,  or  Nondum  Cognita — had  for  ages  been  the  dream 
of  geographers.  The  ancient  cosmographers  had  formulated  a 
theory  as  to  the  existence  of  a  huge  continent  in  the  south, 
which  they  considered  necessary  to  balance  the  large  continents 
in  the  northern  hemisphere.  The  discovery  of  North  and 
South  America  only  lent  fresh  weight  to  this  conjecture,  and 
it  was  commonly  supposed  in  the  16th  and  17th  centuries — and 
indeed  was  almost  an  article  of  faith — that  below  the  Equator 
there  was  a  huge  continent  which  had  still  to  be  discovered 
and  explored. 

It  was  in  l«51d  that  the  Spaniard  Vasco  Nunez  de  Balboa 
first  saw  the  Pacific  from  a  mountain  in  Panama.  Ferdinand 
Magellan  was  the  firat  to  enter  it.  Leaving  Spain  in  1519,  with 
five  small  ships  of  from  130  to  60  tons,  this  heroic  navigator 
felt  his  way  through  the  Strait  which  bears  his  name,  and 
crossing  the  great  ocean,  afler  months  of  suffering  reached  the 
Ladrones.      He  himself  was  killed  at  the  Philippines^  but 
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one  of  his  ships,  the  Victoria^  with  a  handful  of  men,  retr.rned 
to  Spain,  ofter  a  voyage  lasting;  three  years,  having  been  the 
first  to  circumnavigate  the  globe,  flagellants  voyage  was 
prompted  by  the  desire  of  Spain  to  find  a  way  to  the  Moluccas 
on  the  west,  with  the  object  of  disputing  the  claims  of  Portugal, 
and  wresting  from  her  the  spice  trade.  With  a  similar  object, 
the  Spanish  Viceroys  of  Mexico  and  Peru  despatched  various 
expeditions  to  the  Moluccas.  In  one  of  these  voyages,  in 
1528,  Saavedra,  sent  out  by  Cortez,  sighted  New  Uuinea, 
which  had  previously  been  seen  by  the  Portuguese.  In 
1564  the  Philippines  were  colonised  by  the  Spaniards.  In 
another  voyage,  in  1568,  Mendana  discovered  the  Solomons, 
and  brought  to  Peru  such  a  glowing  account  of  their  wealth 
that  in  1595  he  was  despatched  with  a  fleet  to  found  a  settle- 
ment there.  He  failed,  however,  to  find  the  islands,  and 
unsuccessfully  attempted  to  plant  a  colony  on  Santa  Cruz. 
Fernandez  de  Quiros,  his  pilot  on  this  voyage,  was  firmly 
persuaded  that  here  at  last  was  the  great  Terra  Australis. 
He  petitioned  the  King  of  Spain  to  be  allowed  to  colonize  it, 
and  in  his  memorial  *'  it  is  sooerly  affirmed  to  be  a  terrestrial 
paradise  for  wealth  and  pleasures."  He  declares  that  the 
country  abounds  in  fruits  and  animals,  in  silver  and  pearls, 
probably  also  in  gold,  and  is  nothing  inferior  to  Guinea  in  the 
land  of  Negroes.  In  1605  Quiros  set  out  from  Peru  with  a 
powerful  fleet  to  settle  a  plantation  in  the  southern  paradise. 
On  a  large  island  which  he  discovered,  and  which  he  took  to 
be  a  part  of  the  Southern  Continent,  and  named  Australia  del 
Espiritu  Santo — it  is  in  fact  one  of  the  New  Hebrides — he 
founded  the  short-lived  and  unfortunate  town  of  New 
Jerusalem.  One  of  his  companions,  Luis  Paz  de  Torres, 
separated  from  the  fieet  and  steered  westward,  sailing 
through  the  strait  which  now  bears  his  name,  and  skirting 
the  south  coast  of  New  Guinea.  The  first  English- 
man to  enter  the  Pacific  was  Sir  Francis  Drake.  In  his 
** Famous  Voyage"  in  1577  he  stole  through  Magellan 
Strait,  fell  upon  and  plundered  the  Spanish  settlements  in 
Peru,  and,  following  in  Magellan's  track  across  the  South  Sea, 
made  the  Moluccas,  and  returned  to  England  laden  with  booty. 
In  the  latter  part  of  the  16th  and  early  part  of  the  17(h 
centuries  several  Dutch  navigators  accomplished  similar 
circumnavigations.  All  these  expeditions  crossed  the  Pacific 
near  the  equator,  and  though  they  discovered  islands  they 
threw  no  light  on  the  problem  of  the  Terra  Australis.  More 
important  was  the  voyage  of  the  Dutch  navigators  Le  Maire 
and  Schouten  in  1616.  They  found  a  new  passage  into  the 
South  Sea,  between  Tierra  del  Fuego  and  Statenland.  Sailing 
through  this  Strait  of  Le  Make  they  reached  the  open  ooean^ 
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doubled  Cape  Horn,  and  crossed  the  Pacific  in  a  higher 
latitude  than  Magellan  and  Drake.  Being  so  far  to  the  south 
as  17°  S.  lat.  they  confidently  expected  to  fall  in  with  the  great 
Southland,  but  were  constantly  disappointed,  finding  nothing 
but  a  few  islands.  Le  Maire*s  ships,  on  reaching  Batavia  after 
their  long  voyage,  were  seized  and  confiscated  by  his  country- 
man, Governor-General  Coen,  for  having  come  into  the  Indies 
in  violation  of  the  charter  of  monopoly  of  the  Dutch  East 
India  Company.  This  damped  the  ardour  of  explorers  for 
many  years,  so  much  so  that  for  nearly  a  century  no  Dutch 
navigator  ventured  again  to  attempt  the  circumnavigation  of 
the  globe. 

These  various  expeditions  had  somewhat  circumscribed  the 
lK>ssible  area  withm  which  the  Southland  might  be  found. 
Still  the  old  cartographers  found  the  idea  of  a  sea  full  of 
islands  so  little  in  harmony  with  their  prepossessions,  that  in 
the  early  part  of  the  17th  century  (even  so  late  as  1640)  they 
boldly  drew  on  their  maps  of  the  world  a  huge  '^  Terra 
Australis  Nondum  Cognita.*'  This  was  depicted  as  surrounding 
the  South  Pole,  and  occupying  a  very  considerable  portion  of 
the  Southern  Hemisphere.  In  the  South  Atlantic  the  Pro- 
montorium  Terrse  Australis  jutted  northwards  towards  Africa. 
On  the  west  only  the  narrow  Straits  of  Magellan  and  Le 
Maire  broke  its  continuity  with  South  America  and  gave  the 
sole  means  of  passage  into  the  South  Sea.  On  the  eastern 
side  this  continent  of  the  mapmakers  blocked  all  access  to  the 
Pacific.  It  extended  in  a  solid  but  gradually  narrowing  mass 
from  the  Pole  up  to  the  very  Equator.  In  this  respect  the 
maps  were  a  jumble  compounded  of  discoveries,  actually  made 
but  imperfectly  known,  fitted  on  to  a  baseless  theory.  It  is 
pretty  certain  that  Portuguese  ships  sailing  from  the  Eastern 
Archipelago  had  somewhere  between  1512  and  1542  seen  the 
north-west  coast  of  Australia,  and  that  these  discoveries  were 
vaguely  indicated  on  some  of  the  early  charts.  They  appeared 
on  the  cartographers'  maps  as  the  land  of  Beach,  exceedingly 
rich  in  gold.  New  Guinea  had  been  sighted  by  the  Portuguese 
Maneses  in  1511,  and  again  by  the  Spaniard  Saavedra  in 
1528:  therefore  Nova  Guinea  appeared  as  the  most 
northerly  extension  of  the  continent  under  the  Equator — some- 
times as  an  island  separated  by  a  narrow  strait,  sometimes  as 
an  integral  part  of  the  continent  itself.  Beyond  New  Guinea 
it  is  probable  that  the  reported  discovery  by  the  Portuguese 
of  certain  vague  and  imperfectly  known  lands  forming  part  of 
the  coast  of  Australia  justified  the  delineation  of  the  north- 
eastern shores  of  the  continent.  But  from  the  point  where 
information  fiiiled  imagination  stepped  in,  boldly  carrying  the 
coast*line  from  Queensland  down  in  a  south-easterly  direction 
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to  Magellan's  Strait  and  Cape  Horn,  and  filling  the  South 
Pacific  with  an  ima^nary  continent.  * 

When  the  Dutch  had  established  themselves  in  the  Eastern 
Archipelago,  their  spirit  of  enterprise  and  adventure,  and  their 
ambition  to  win  new  realms  for  the  Company's  trade,  were 
only  stimulated  by  their  unprecedented  success.  It  became 
an  object  of  ardent  desire  to  the  Home  Directors,  the  Council 
of  Seventeen,  and  to  the  successive  Governors-General  of  the 
Indies  to  explore  the  mystery  of  the  Great  South  Land ;  if, 
perchance,  they  might  there  find  a  second  Mexico  or  Peru, 
rich  in  gold  and  silver,  or  new  spice  islands,  to  increase  the 
profits  of  their  trade  ;  or,  at  the  least,  to  discover  a  direct  way 
irom  their  eastern  possessions,  by  the  Great  South  Sea,  to  Peru 
and  Chili,  which  would  make  it  easv  for  them  to  harass  and 

? hinder  the  Spanish  ships  and  the  settlements  of  South  America, 
t  was  in  1605^-only  three  years  after  the  foundation  of  the 
Company — that  the  first  attempt  was  made ;  and  the  object  of 
this  expedition  was  limited  to  the  exploration  of  the  regions 
lying  to  the  east  of  the  Banda  Islands.  With  this  view,  the 
Dumfke  {Little  Dove  or  Darlin/j)  sailed  from  Batavia  in  1605, 
visited  the  Island  of  Aru,  sailed  along  the  south  coast  of  New 
Guinea,  and  reached  Cape  Kcer  Weer,  in  13^  S.  lat.,  on  the 
east  side  of  the  Gulf  of  Carpentaria — her  captain  thinking, 
however,  that  he  was  still  on  the  west  coast  of  New  Guinea. 

For  a  number  of  years  the  want  of  suitable  vessels  which 
could  be  spared  from  the  needs  of  the  East  India  settlements, 
and  the  hostilities  in  which  thev  were  constantlv  involved  with 
their  European  rivals  in  the  spice  trade,  coupled  with  the 
necessity  or  consolidating  their  power  in  the  Eastern  Archi- 
pelago, prevented  the  Colonial  authorities  from  engaging  in 
distant  adventures.  The  first  Dutch  discoveries  on  the  west 
coast  of  Australia  were  not  the  result  of  design,  but  were 
accidental— or,  at  least,  unpremeditated. 

*  The  preposaevsion  in  faroar  of  a  Bouthem  Continent  waa  inveterate  in 
the  17tb  and  18th  centuries.  When  Tasman  made  the  west  coast  oi  New 
Zealand  he  waa  confident  that  at  last  he  had  discovered  the  west  side  of 
the  long-sought  Terra  Australis  Incognita  So  late  aa  1771,  Alexander 
Dairy mple — the  Hydrographer  to  the  Admiralty,  and  the  jealous  rival  of 
Cook — published  a  collection  of  voyages  to  the  South  Sea  with  the  express 
object  of  demonstrating  the  existence  of  a  huge  Southern  Continent.  The 
only  part  of  the  Pacific  then  unexplored  was  that  lying  between  New 
Zedand  and  Magellan  Strait.  This  gave  nearly  the  area  which,  by 
elaborate  calculation,  Dalrymple  ah  owed  was  necessary  to  preserve  the 
equilibrium  of  land  between  the  northern  and  southern  hemispheres. 
He  therefore  concluded  that  this  space  south  of  the  Equator  ^must  be 
almost  entirely  solid  land.  Within  four  years  of  the  publication  of 
Dalrymple's  work,  Cook  in  his  second  voyage,  by  nailing  over  the  site 
of  the  imaginary  continent,  Anally  dissipated  the  fiible,  and  reduced  the 
Terra  Aue^alia  incognita  to  the  frozen  mass  within  the  Antaictic  circle. 
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When  the  Hollanders  first  made  their  wav  to  the  East 
Indies  thej  naturally  followed  the  old  routes  taken  by  their 
Portuguese  predecessors  and  rivals.  After  rounding  the  Ca)>o 
of  Good  Hope  they  shaped  their  coarse  either  inside  or  outside 
Madagascar,  and  thence  made  their  way  as  best  they  could — 
either  north  to  India  or  east  to  Java.  This  route  had  many 
disadvantages.  Numerous  rocks  and  islands,  the  positions 
of  which  were  imperfectly  known,  lay  in  the  track,  and  were  a 
constant  source  of  danger.  The  south-east  trade  winds  drove 
the  ships  to  the  northward,  and,  as  they  got  into  the  tropics, 
they  met  with  light,  variable,  and  baffling  winds,  wnich 
delayed  them  for  lone:  weeks,  so  that  it  was  no  uncommon 
thing  for  the  outward  voyage  to  last  thirteen  months.  Nor 
was  the  loss  of  time,  and  consequent  damage  to  cargo,  the  only 
evil.  Scurvy — the  scourge  of  all  early  voyagers — produced  by 
the  long  and  exclusive  use  of  salt  diet,  attacked  the  crews. 
Many  died,  and  the  survivors  arrived  at  their  destination  broken 
down  by  sickness,  and  often  short  of  provisions  and  water. 

Bad  as  the  Madagascar  route  was,  the  Dutch,  for  more  than 
fifteen  years,  were  unable  to  find  a  better.  At  last,  however, 
in  December,  1611,  Commander  Hendrik  Brouwer,  who  had 
sailed  with  two  ships  from  Holland  to  the  east,  wrote  to  the 
Council  of  Seventeen,  reporting  his  arrival  at  Java.  After 
leaving  the  Cape  he  had  run  due  east  in  about  36°  S.  lat.  for 
some  3000  miles.  He  had  kept  a  strong  westerly  wind  for 
28  days,  and  had  reached  Batavia  after  a  passage  of  less  than 
seven  months,  having  lost  only  two  men  from  sickness.  This  was 
unprecedented ;  and  he  strongly  advised  that  all  outward-bound 
ships  should  be  ordered  to  take  the  south  route,  by  which  they 
might  make  sure  of  short  pass&ges — seeing  that  if  they  failed 
to  get  west  winds  in  36°  S.  they  would  be  certain  to  do  so  if 
they  ran  to  40°  or  44°  S.  A Ithough  the  long  distance  run  to  the 
south  seemed  a  disadvantage,  it  was  largely  compensated  for 
by  the  gain  of  running  down  the  easting  in  a  high  latitude.  It 
was  open  sea  all  the  way  in  this  southern  ocean,  with  none  of 
the  rocks  and  dangers  which  beset  the  northern  route,  and  the 
coolness  of  the  weather  was  of  great  importance  to  the  health 
of  the  crews. 

In  consequence  of  Brouwer's  report,  seconded  by  the 
recommendation  of  Governor-General  Coen,  the  Directors 
ordered  their  outward-bound  ships  to  take  the  new  route. 
Rewards  were  offered  for  quick  passages — 150  guilders  for  a 
passage  under  nine  months,  600  guilders  if  they  arrived  within 
seven  months.  The  superiority  of  the  new  route  was  soon 
apparent.  Of  three  ships  sailing  at  the  same  time  from 
Holland  in  1614,  the  Hardt  took  Brouwer's  route  and  reached 
Batavia  in  six  months,  while  the  two  others  by  the  Mada** 
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^8car  passage  wei'e  16  and  18  months  in  making  the  voyage. 
It  was  in  running  far  enst  under  the  new  sailing  directions 
that  in  1616  the  ship  Eendragt  {Concord)  first  sighted  the 
South  Land  (f.e.  the  west  coast  of  Australia),  in  26^  S.  lat.,  at 
Shark  Bay ;  her  captain,  Dirk  Hartog,  landing  on  an  island 
which  still  bears  his  name,  and  putting  up  an  in8cribed  metal 
plate,  which  remained  there  up  to  the  early  part  of  the  present 
century.  The  voyage  was  not  without  danger,  as  au  English 
ship,  the  Ti-yalj  found  to  her  cost;  for,  following  the  new 
Dutch  route  in  1621,  she  ran  onto  the  Trial  Rocks  in  20^  S.  lat., 
and  was  totally  wrecked,  only  a  few  of  her  crew  succeeding  in 
reaching  Batavia  in  the  boat^. 

From  Hartog's  ship  the  new  discovery  received  the  name  of 
Eendragt  Land,  and  in  the  next  four  or  five  years  the  captains 
of  other  ships  on  the  same  voyage  sighted  the  west  coast, 
amongst  them  Edel  and  Houtman,  who  in  1619  made  the 
South  Land  in  32^°  S.  lat.— north  of  the  present  site  of  Perth — 
and  sailed  along  it  some  hundreds  of  miles,  giving  it  the  name 
of  Edel  Land,  and  also  naming  Houtmen's  Abrolhos. 

Instructions  were  issued  by  the  Directors  in  1620  and 
1621  that  outward-bound  ships  leaving  the  Cape  should  keep 
an  east  course  between  30^  and  40°  S.  lat.  for  4000  miles,  or 
until  tliey  should  sight  the  "  New  Southland  u{  the  Eendragt." 
With  our  modern  notions  these  instructions  appear  extra- 
ordinary, but  in  the  then  existing  state  of  navigation  they 
were  practical  and  well  judged.  The  appliances  at  the 
command  of  ship  captains  in  those  days  were  veiy  imperfect. 
Without  the  sextant  or  the  chronometer  there  was  the  greatest 
difficulty  in  determining  the  ship^s  position.  It  is  true  that 
they  could  find  the  latitude  by  the  cross-staff  with  reason- 
able accuracy,  but  they  had  no  means  of  finding  the  longi- 
tude except  by  the  rude  process  of  dead  reckoning  by  tlie 
log.  They  had  no  reliable  charts,  and  had  to  depend  very 
largely  either  on  their  own  personal  experience  of  former 
voyages  or  on  the  advice  of  pilots  who  had  sailed  the 
seas  before.  It  was  therefore  no  uncommon  thing  at  the 
end  of  a  long  voyage  for  the  captain  to  find  himself  some 
hundreds  of  miles  out  of  his  reckoning — sometimes  even  as 
much  as  400  or  60O  miles.  Thus  Brouwer,  in  the  voyage 
above  mentioned,  made  Sumatra,  when  according  to  his 
estimated  position  on  the  chart  he  was  still  320  miles  to  the 
westward  of  the  island.  The  object  of  the  new  instructions 
was,  therefore,  to  enable  the  ships  to  ascertain  their  position 
after  their  long  run  to  the  east.  When  they  made  the  South- 
land they  ran  north  along  the  coast  until  they  reached  the 
known  point  of  Eendragt  Land  in  25°  or  26°  S.  lat.  From 
this  they  took  a  new  departurci  and  by  steering  a  N.N.W. 
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course  could  make  pretty  sure  of  striking  the  south  coast  of 
Java.  The  new  plan  led  to  sevei-al  ships  sightinc]^  various 
parts  of  the  west  coast  of  Australia  in  the  course  of  the  next  six 
or  seven  years.  Amongst  others,  the  despatch  jacht  Leeurrin^ 
(Lioness),  in  162*2,  doubled  the  Cape  to  which  she  gave  her 
name.  £ven  by  the  new  route  the  voyage  to  the  Indies  was 
often  very  protracted,  the  Leeumin^  tor  instance,  taking  13 
months  to  reach  Batavia.  There  was  also  tlie  danger  of 
overshooting  the  mark,  as  Pieter  Nuyts  found  (1627),  when 
in  the  Guide  Zeepaert  (Golden  Seahorse)  he  found  himself  at 
the  islands  of  St.  Peter  and  St.  Francis,  at  the  head  of  the 
Great  Australian  Bight,  and  had  to  coast  back  some  hundreds 
of  miles  until  he  could  round  Cape  Lee u win. 

The  new  discoveries  quickly  attracted  the  attention  and 
interest  not  only  of  the  Colonial  Government  but  of  the  Home 
Directors,  and  were  a  frequent  subject  of  correspondence 
between  the  Council  of  Seventeen  and  their  Governors-General. 
As  early  as  1618  the  Directors  wrote  to  Governor-General 
Coen  respecting  the  discovery  of  a  great  land  situate  to  the 
south  of  Java  reported  by  the  ship  Eendragt,  Commanders 
Houtman,  Edel,  and  othera,  recommending'  that  ships  should 
be  sent  to  examine  it  and  report  on  its  inhabitants  and 
resources,  and  the  opening  it  might  offer  for  profitable  trade ; 
and  also  to  try  to  find  a  passage  eastward  into  the  Great  South 
Sea.  Accordingly,  in  the  next  few  years  several  attempts  at 
systematic  exploration  were  made,  but  with  little  success. 
The  only  result  was  the  discovery  by  the  ships  Pera  and 
AmlieMj  in  1623,  of  a  portion  of  the  north  coast  of  Australia 
(now  part  of  the  Northern  Territory  of  South  Australia), 
which  was  named  Arnhem  Land,  and  the  naming  of  the 
Gulf  of  Carpentaria,  after  the  Governor-General  Carpentier. 

One  further  addition  to  the  knowledge  of  these  coasts  was 
made  by  De  Wit,  whose  ship,  the  Vianen,  leaving  the  East 
Indies  in  January  1628,  in  the  north  west  monsoon,  was 
driven  on  to  the  north  west  coast  of  Australia  about  the  Kim- 
berley  District,  and  who  named  the  country  De  Wit  Land. 

The  total  result  ot  these  various  discoveries  and  explorations 
was  that  the  coast  of  Australia,  from  Cape  York  on  the  north 
to  the  centre  of  the  Great  Australian  Bight  on  the  south,  had 
been  traced  more  or  less  continuously  by  Dutch  ships  in  the 
twelve  years  between  1616  and  1628.  This  coast  was  now  called 
by  the  Dutch  "The  Known  South  Laud"  to  differentiate  it 
from  those  unexplored  and  supposititious  regions  for  which, 
with  practical  sense,  they  retained  the  old  appellation  of  "  The 
Unknown  South  Land."  Down  to  very  recent  times  the 
names  of  these  early  Dutch  discoveries  were  i-etained  on  the 
piaps  of  Western  Avistrali^f    Half  a  century  ago,  when  acrosf 
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the  centre  of  Au«traUo  waA  written  the  simple  word  ^  Unex- 
plored/* almost  the  only  names  appearing:  on  the  Western 
Coast  were  thone  given  200  years  before  liy  the  captains  of 
the  ships  of  the  Dutch  £ast  India  Companv  in  the  early  yearn 
of  the  17th  century.  Beginning  with  Nuyts  Land  in  the 
Great  Australian  Bight,  and  going  north,  we  had  Leeuwin 
Landy  Edel  Land,  Eendragt  Land,  De  Wit  Land,  and  Amhem 
Land.  A  few  names  still  remain  as  evidence  of  the  Dutch 
discoveries  —  Cape  Leeuwin,  Houtman'a  Abrolhos,  Dirk 
Hartog*s  Island,  and  the  Gulf  of  Carpentaria. 

Such  was  the  state  of  Dutch  knowledge  of  Australia  when 
Antony  Van  Diemen  became  Governor-General  of  the  Dutch 
Indies,  in  the  year  1636.  Van  Diemen  was  one  of  the  most 
notable  of  the  many  notable  men  wlio  served  the  East  India 
Company  in  the  early  years  of  its  power.  Being  involved  in 
debt,  he  had  gone  to  the  Indies,  either  to  escape  his  creditors 
or  to  retrieve  his  fortunes.  He  showed  so  much  capacity  that 
he  was  appointed  Secretary  to  Governor-General  Coen.  From 
this  time  his  rise  was  rapid.  In  1626  he  became  one  of  the 
Councillors  of  the  Indies,  and,  after  important  services,  he  was 
appointed  Governor-General,  in  1636.* 

He  came  to  his  government  at  a  time  when  the  Dutch 
power  had  been  so  iiimly  consolidated  by  Coen,  Carpentier, 
Brouwer,  and  others  of  his  predecessors  in  office,  that  the 
Dutch  were  undisputed  masters  of  the  Eastern  Archipelago, 
and  had  a  virtual  monopoly  of  the  trade.  Freed  from  the 
difficulties  with  the  native  powers  and  foreign  rivals  which 
had  embarrassed  his  predecessors,  he  had  the  leisure  and  the 
means  to  prosecute  new  enterprises.  His  zeal  for  discoveries 
which  mignt  bring  increased  wealth  and  power  to  his  Company 
was  unbounded,  and  is  shown  not  only  by  his  frequent 
despatches  on  the  subject  to  the  Council  of  Seventeen  in 
Holland,  but  by  the  expeditions  which  he  planned  and  sent 
out  during  the  term  of  his  nine  years*  goveniment. 

It  will  be  observed  that  the  first  attempts  at  exploration  from 
the  Dutch  East  India  Settlements  were  directed  to  the  regions 
east  of  the  Banda  Sea,  and  had  for  their  chief  object  the 
exploration  of  New  Guinea,  and  especially  the  determination 
of  the  question  whether  New  Guinea  and  the  known  South 
Land  formed  one  continent,  or  whether  there  was  a  strait 
between  them  by  which  access  could  be  gained  to  the  Great 
South  Sea.  It  was  to  the  solution  of  this  problem  that  Van 
Diemen  first  applied  himself  in  the  very  year  in  which  he 
received  his  appointment  as  Governor-General,  ignorant  of 
the  fact  that  the  Spaniard  Torres  had  already  solved  the 

*  Pa  Boia  ;  Vie^  des  Qouverneurt  Qtntraux^ 
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problem  by  sailinp^  through  the  strait  that  now  bears  his  name, 
in  the  year  1606.* 

In  the  year  1636  Van  Diemen  despatched  two  ships  from 
Banda  under  the  (command  of  Captain  Gerrit  Thomasz  Pool, 
with  instructions  to  proceed  alon^;  the  south  coast  of  New 
Guinea.  If,  contrary  to  ail  expectation,  a  strait  was  found 
between  New  Guinea  and  the  South  Land,  Pool  was  to  sail 
through  it  and  trace,  if  possible,  the  east  coast  of  the  Known 
South  Land,  circumnavigatinj^  it  and  returning  home  along 
Nuyts  Land  and  Eendragt  Land.  If,  however,  as  seemed 
mojt  probable,  New  Guinea  was  joined  to  the  Known  South 
Land,  he  was  to  sail  along  the  northern  and  western  coasts  of 
Australia  as  &r  south  as  Houtman^s  Abrolhos,  searching  all 
the  way  for  any  possible  passage  to  the  Pacific.  More  particu- 
larly was  he  to  search  the  more  northerly  parts,  ns  it  was 
presumed  that  a  strait  was  more  likely  to  be  found  in  that 
quarter  than  further  south,  where  the  South  Land  was  pre- 
sumably much  wider.  If  Pool  with  some  of  his  crew  had 
not  been  murdered  by  the  savages  of  New  Guinea,  it  is  possible 
that  he  might  have  sailed  through  the  strait  already  traversed 
by  Torres,  and  have  anticipated  Captain  Cook  in  the  discovery 
of  New  South  Wales.  As  it  happened,  however,  the  ships 
returned  without  having  discovered  anything  of  importance. 
In  the  same  year  Van  Diemen  planned  the  expedition  to  search 
for  the  supposed  ''  golden  island,"  east  of  Japan,  which  three 
years  later  was  undertaken  by  Quast  and  Tasman,  with  the 
result  we  have  already  seen. 

2. — TIte  Planning  of  the  Great  Discovery  Voyage. 

Governor  Van  Diemen's  heart  w^as  now  set  on  a.  complete 
exploration  of  the  CTnknown  South  Land,  in  which  he  hoped  to 
discover  a  new  Peru,  rich  in  silver  and  gold,  or  at  the  least 
fertile  countries  inhabited  by  civilised  people,  in  which  might 
be  found  new  and  vet  undreamed  of  commodities  to  bring  fresh 
wealth  into  the  already  overflowing  coffers  of  the  East  India 
Company.  For  some  years  domestic  troubles  and  the  want  of 
suitable  ships  delayed  the  execution  of  his  plans ;  but  in  the 
year  1641  he  writes  to  the  Council  of  Seventeen : — "  We  are 
very  desirous  to  make  the  discovery  of  the  South  Land.  The 
fly-ship  Zeehaen  was  intended  for  this  service,  but  through  the 
strange  delay  of  the  ships  from  Persia  and  Suratte  we  were 
compelled  to  employ  this  same  Zeehaen  for  the  last  voyage  to 
Tayouwan  and  Japan.     Moreover,  we  have  kept  here  in  the 

*The  discovery  of  Torres  remained  unknown  until  the  Enfrllali  took 
Manilla  in  1762,  and  discovered  in  the  Archives  a  copy  of  Torres'  original 
letter  to  the  King  of  Spftin,    See  Major  ;  Eftrlif  Voyagea^ 
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harbour  idle,  as  much  to  his  vexation  as  to  our  own,  the 
renowned  pilot  Frans  Vigscher,  whom  we  intend  to  employ  for 
the  diRCOvery  of  the  South  Land  ;  however^  this  shall,  as  we 
hope,  be  yet  effected  once  for  all." 

This  same  Frans  Jacobszoon,  alias  Visscher,  took  an  im- 
portant part  as  the  adviser  of  Governor-General  Van  Diemen 
in  his  pfanrt  for  the  projected  voyage  of  discovery.  Visscher 
was  a  native  of  Flushing,  and  had  been  fur  many  yearn  in  the 
service  of  the  Company.  He  hnd  repeuredly  made  the  out- 
ward and  homeward  voyacfes.  In  1623,  as  mate  of  the  ship 
HapBy  he  had  sailed  raund  the  world  in  the  celebrated  Nassau 
fleet,  under  the  command  of  L*Hermite  and  Schapenham. 
He  had  traded  in  the  Fast  for  many  years,  chiefly  in  the 
Japan  trade,  and  was  thoroughly  acquainted  with  the  coasts 
of  Tonquin,  China,  and  Formosa.  In  those  days,  when  navi- 
gation liad  not  been  reduced  to  a  science,  and  charts  were 
either  wanting  or  not  to  be  depended  on,  the  Dutch  captains 
in  the  uncharted  eastern  seas  had  to  place  their  chief  reliance 
for  safe  and  prosperous  voyages  on  the  personal  experience 
of  those  officers  and  seamen  who  in  former  voyages  had  gained 
a  knowledge  of  the  coasts  and  rocks,  the  currents,  and  the 
winds  of  the  seas  they  were  traversing.  These  pilots,  for  the 
most  part,  were  jealous  of  their  knowledge,  and  indisposed  to 
make  it  public,  notwithstanding  the  re])eated  complamts  and 
injunctions  of  the  Company.  Amongst  these  pilots,  Visscher, 
from  his  long  and  varied  experience,  and  from  his  skill  and 
capacity,  was  one  of  the  most  renowned.  His  knowledge  and 
experience  were  freely  placed  at  the  disposal  of  the  Company, 
as  is  often  made  matter  of  honorable  mention  in  the  despatches 
of  the  Governor-General.  He  had  made  charts  of  the  coasts 
and  islands  of  the  China  Seas,  of  Formosa,  the  Piscadores, 
and  Japan,  and  is  continually  referred  to  as  one  of  the  best 
churt-makers  of  his  time.  It  was  this  man  that  Van  Diemen 
consulted  on  the  projected  expedition,  and,  as  we  have  seen, 
for  this  purpose  he  detained  nim — very  much  to  Visscher's 
chagrin  in  those  stirring  times — for  nine  months  in  idleness  at 
Batavia,  for  the  benefit  of  his  advice. 

In  January,  1642,  Visscher  wrote  a  report  to  the  Governor- 
General  on  the  proposed  discovery  of  the  Unknown  South 
Land.  This  report  is  a  masterly  document,  and  gives  us  a 
high  idea  not  only  of  Visscher's  practical  ability  and  knowledge 
as  a  seaman,  but  also  of  his  sagacity  and  sound  judgment. 
The  old  pilot  wastes  no  words  on  fanciful  speculations  about 
the  mysterious  South  Land.  He  goes  straight  to  the  point, 
states  the  conditions  necessary  for  success,  discusses  possible 
difficulties,  and,  in  short  and  concise  terms,  lays  down  a  clearly 
defined  and  carefully  thought-out  scheii^e — pr  rather  choice 
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oi  schemes — for  exploring  both  the  Unknown  and  the  Known 
South  Lands,  and,  indeed,  for  obtaining  a  knowledge  of  the 
whole  Southern  world. 

The  report  begins  with  a  recommendation  that  the  expedition 
should  leave  Batavia  in  August,  when  they  would  have  the 
most  favourable  winds,  and  iiave  the  whole  of  the  summer 
liefore  them,  with  long  days  and  good  weather.  From  fiatavia 
the  ships  should  first  proceed  to  Mauritius,  then  a  Dutch 
possession.  As  the  expedition  was  intended  to  go  to  the  east, 
this,  at  first  sight,  seems  a  strange  recommendation.  But 
there  were  good  grounds  for  the  advice.  Visscher,  as  we  shall 
see,  had  certain  reasons  for  wishing  to  make  the  point  of 
departure  as  far  to  the  west  as  possible.  Mauritius,  moreover, 
was  easily  reached  with  the  south-east  trades,  and  when  there  the 
ships  would  have  run  down  nearly  1000  miles  of  their  southing, 
and  would  have  a  comparatively  short  distance  to  run  to  the 
south  before  reaching  the  region  of  the  westerly  winds,  on 
which  they  must  depend  for  success.  Moreover,  at  Mauritius, 
and  this  is  the  only  reason  explicitly  stated  in  the  report,  they 
could  conveniently  take  in  wood,  water,  and  other  supplies 
necessary  for  the  voyage. 

Leaving  Mauritius  early  in  October,  the  ships  were  to  get 
away  south  as  quickly  as  possible  to  5P  or  54°  south  latitude, 
or  until  they  fell  in  with  mnd.  From  this  point  they  should 
run  due  east  upon  the  same  latitude  to  the  longitude  of  the 
east  end  of  New  Guinea,  and  then  steer  a  course  north  bv  west 
until  they  got  New  Guinea  on  board  ;  or  else  they  might  run 
further  to  the  east  to  the  supposed  longritude  of  the  Solomon 
Islands — or  perhaps  500  or  700  miles  beyond — then  steer  north, 
explore  those  islands — ^where,  according  to  all  accounts,  they 
would  find  many  things  worth  their  trouble — and  return  by  the 
north  coast  of  New  Guinea  to  Banda  or  Amboyna. 

But  Visscher  had  an  alternative  scheme,  or  rather  a  com- 
bination of  two  schemes,  by  which  a  much  more  complete 
exploration  could  be  made.  If  an  exploring  expedition  was 
fitted  out  in  Holland,  the  ships  might  make  the  Cape  of  Good 
Hope,  and  thence  sail  south  to  latitude  54°  S.,  or  make  Rio 
Janeiro,  and  begin  from  the  east  side  of  Staten  Land,  near 
Cape  Horn ;  in  either  case  running  east  to  the  longitude  of  the 
Solomon  Islands,  and  making  the  homeward  voyage  as  before. 
Such  a  voyaee  would  give  a  knowledge  of  the  whole  Southern 
Ocean  from  Cape  Horn  to  the  Solomon  Islands.  Of  course 
if  land  was  met  with  the  plans  would  be  modified,  but  Visscher 
apparently  had  not  much  faith  in  the  common  belief  in  a  huge 
Southern  Continent,  at  least  in  the  Atlantic  and  Indian  Oceans. 
About  the  South  Pacific  he  was  more  doubtful.  Here  the 
difiiculty  of  exploration  would  be  greater.    The  strong  westerly 
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winds  prevailing  in  the  latitude  of  Cape  Horn  would  make  it 
impossible  for  any  ship  to  make  the  voyage  to  the  west  in  a 
high  latitude;  but  if  tne  Dutch  had  a  settlement  in  Chili,  the 
expedition  might  start  from  there  and  run  up  into  the  Tropics 
with  the  soutli-east  trades  to  latitude  12°  or  16°  S.,  crossing  the 
Pacific  in  that  latitude  until  it  made  the  Solomons.  If  they 
could  only  be  sure  of  getting  refreshment  at  the  Solomons 
this  would  be  an  excellent  plan,  for  they  could  then  sail  south 
from  the  Solomons,  and  getting  into  westerly  winds  run  back 
east  to  the  Strait  of  Le  Maire  and  Cape  Horn. 

By  the  accomplishment  of  these  two  voyages,  says  Visscher, 
''  You  will  be  able  to  explore  the  southern  portion  of  the 
world  round  about  the  whole  globe,  and  find  out  what  is  there; 
whether  it  be  land,  or  sea,  or  icebergs — whatever  God  has 
ordained  to  be  there.''  The  old  pilot's  views  as  to  the  South 
Land,  and  the  best  means  to  search  for  it,  show  that  he  was  in 
advance  of  his  time,  and  free  from  many  of  the  traditional  pre- 
possessions then  common  amongst  navigators  and  geographers. 
If  the  Council  of  Seventeen  could  only  have  been  induced 
to  enter  into  Visscher's  plans,  the  riddle  of  the  South  Land 
might  have  been  solved  in  the  17th  century,  and  the  discoveries 
of  Captain  Cook  anticipated  by  more  than  one  hundred  and 
twenty  years. 

These  large  schemes  were  beyond  the  province  of  the  East 
India  Government,  but  the  plan  Visscher  had  sketched  for  the 
expedition  from  Batavia  was  adopted  in  its  entirety.  Van 
Diemen  in  his  despatches  describes  the  voyage  as  having  been 
projected  on  the  advice  of  Visscher.  The  resolution  of  the 
Governor>General  and  Council  decreeing  the  expedition  is 
dated  1st  August,  1642.  It  begins  by  stating  the  great  desire 
of  both  the  Colonial  and  Home  Governments  for  the  explora- 
tion of  southern  and  eastern  lands,  with  the  hope  of  opening 
up  important  countries  for  trade,  or  at  least  of  finding  a  more 
convenient  way  to  the  rich  countries  already  known  m  South 
America.  The  Governor  then  states  that  he  has  consulted 
divers  persons  of  approved  judgment  in  such  matters,  and 
especially  the  renowned  and  most  experienced  pilot  Frans 
Jacobsz  Visscher,  as  to  the  explorations  and  the  best  way  to 
accomplish  them,  and  in  accordance  with  their  written  opinions 
has  decided  to  despatch  for  the  discovery  of  these  apparently 
rich  countries  two  ships*,  the  Ileemsherchj  with  a  crew  of  60 
men,  and  the  fly-ship  Zeefuien  ( Cormorant X  with  50.  The 
expedition  to  be  under  the  command  of  the  Hon.  Abel  Tasman, 
who  is  very  eager  to  make  the  exploration ;  with  him  are  to 

*  The  Jffeemskerck  was  a  jagt  or  small  ship,  perhaps  200  tons.  The 
Zeehaen  was  a  fluit  or  fly-boat,  a  vessel  of  light  draught,  built  for  quick 
eaiUng;  she  was  smaller  than  the  HwmMkerciL 
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be  associated  the  said  Pilot-Major  Visscher  and  other  capable 
officers. 

The  ships  were  ready  fur  sea.  The  Heefmkerck  had  for 
skipper  Ide  Tjercxszoon,  the  Zeehaen  Gerrit  Janszoon.  Tasmun 
as  commander  and  Visscher  as  pilot-major  were  on  board  the 
Heemakerckj  Gilsemans  the  merchant  or  supercarco  on  the 
Zeehaen,  In  all  Dutch  discovery  and  trading  expeaitions  the 
merchant  or  supercargo  was  an  important  personage.  He  liad 
the  direction  of  the  commercial  part — which  in  the  Company's 
voyages  was  the  chief  part  of  the  undertaking — and  consequently 
had  a  large  voice  in  the  direction  of  the  expedition.  Gilsemans 
is  spoken  of  as  having  a  competent  knowledge  of  navigation 
and  as  being  also  a  skilful  draitsman,  and  it  is  doubtless  to  his 
capable  pencil  that  we  owe  the  vigorous  sketches  which 
illustrate  the  original  journal  of  the  voyage. 

The  instructions  to  Tasman  were  printed  by  Swart  in  1859, 
and  are  entitled,  *'  Instructions  for  the  Captain-Commander 
Abel  Jansz  Tasman,  the  Pilot-Major  Franchoys  Jacobsz 
Visscher,  and  the  Council  of  the  ship  Hecmskerck  and  fly- 
bont  the  Z^eAaen,  destined  for  the  exploration  of  the  Unknown 
and  Discovered  Southland,  the  South-East  Coast  of  New  Guinea, 
with  the  Islands  lying  round  aboiit.^*  They  begin  with  an 
elaborate  exordium  recounting  the  priceless  riches,  profitable 
commerce,  useful  traffic,  excellent  dominion,  great  might  and 
power  which  the  kings  of  Castile  and  Portugal  had  brought 
to  their  crowns  by  the  discovery  of  America  by  Columbus  and 
of  the  Cape  route  to  the  Indies  by  Vasco  da  Gama ;  likewise 
what  uncounted  blind  heathen  had  thus  come  to  the  wholesome 
light  of  the  Christian  religion.  Yet  hitherto  no  serious  attempt 
had  been  made  by  any  Christian  king,  prince,  or  i^public  to 
explore  the  still  unknown  part  of  the  globe  situated  in  the 
south,  which  might  be  supposed  to  be  as  great  as  either  the 
old  or  the  new  world,  and  might  with  good  reason  be  expected  to 
contain  many  excellent  and  fruitful  countries,  and  also  lands 
as  rich  in  mines  of  precious  metals  as  the  gold  and  silver 
provinces  of  Peru,  Chili,  or  Sofala.  No  European  colony 
was  so  suitable  for  the  starting-point  of  such  an  expedition  as 
the  town  of  Batavia,  situatea  in  the  centre  of  the  known 
and  unknown  Eastern  India  ;  therefore  the  Governor  and 
Council  of  India  had  resolved  to  take  the  discovery  in  hand, 
and  to  despatch  for  that  service  the  ships  Heemskerck  and 
2teehaen, 

The  instructions  then  prescribe  the  course  which  the  vessels 
are  to  take,  following  exactly  the  recommendations  of  Visscher's 
report,  except  that,  if  the  ship's  council  for  any  sufficient 
reason  thought  is  best,  they  mignt  vary  the  route  by  making 
the  east  end  of  the  known  South  Land|  or  the  islands  of  St. 
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Peter  and  St.  Francis  at  the  head  of  the  Great  Australian  Bight, 
and  then  sailin^^  due  north  along  the  coast  (which  it  was 
presumed  would  here  turn  to  the  north)  to  try  to  discover  a 
past^age  between  it  and  New  Guinea.  However,  this  was  not 
recommended ;  the  course  advised  being  to  keep  on  south  lati- 
tude 4S°  to  54°  until  400  to  800  miles  east  of  the  supposed 
longitude  of  the  Solomon  Islands,  so  as  to  be  assured  that 
there  was  a  way  through  from  the  Indies  to  the  South  Pacific 
which  would  give  a  short  route  to  Chili. 

Minute  directions  are  given  for  the  survey  and  description 
of  land«(  discovered ;  observation  of  winds,  currents,  and  weather; 
precautious  to  be  taken  in  navieation ;  discipline  and  rations 
of  the  crews  ;  care  in  conciliating  the  natives  and  avoiding 
any  injury  to  them  ;  precautiouH  to  be  observed  against  possible 
treachery  when  landing  from  boats ;  and  injunctions  to  obtain 
information  as  to  the  resources  of  the  countnes  visited,  and  the 
possibilities  of  trade  with  them. 

It  must  be  remembered  that  this,  like  other  Dutch  expeditions, 
was  essentially  commercial.  It  was  no  scientific  or  adventurous 
thirst  for  discovery  that  prompted  these  old  Dut(:hmen,  but 
plain  practical  business  and  the  hope  of  profit  for  the  Company. 
The  merchant  to  whom  was  entrusted  tne  management  of  the 
commercial  venture  had  a  large  voice  in  the  direction  of  the 
expedition.  Consequently  the  instructions  are  specially  precise 
in  their  injunctions  to  enter  in  the  journal  full  particulars  of  the 
productions  of  the  countries,  what  sort  of  goods  the  people  had 
for  trade,  and  what  they«  would  take  in  exchange.  For  this 
purpose  the  ships  were  laden  with  a  great  variety  of  articles  of 
merchandise.  Gold  and  silver  were  specially  to  be  sought  for, 
but,  says  the  Governor-General  with  cynical  candour,  '*  Keep 
them  ignorant  of  the  value  of  the  same,  appear  as  if  you  were 
not  greedy  for  them ;  and  if  gold  or  silver  is  offered  in  any 
barter,  your  must  feign  that  you  do  not  value  those  metals, 
showing  them  copper,  zinc,  and  lead',  as  if  those  minerals  were 
of  more  value  with  us." 

Tasman  was  to  hoist  his  flag  on  the  Seemsherck  as  com- 
mander of  the  expedition,  and  was  to  preside  in  the  ship's 
council,  consisting  of  skippers  of  the  two  ships,  Pilot-Major 
Yisscher,  the  chief  mates,  and  the  two  merchants.  The  com- 
mander had  a  deliberative  and  a  casting  vote.  In  the  adminis- 
tration of  justice  the  boatswains  were  also  to  be  summoned 
and  have  votes.  But  in  all  mattera  which  concerned  navi- 
gation, such  as  courses  to  be  steered  and  discovery  of  lands, 
the  Pilot-Major  was  to  have  two  votes,  and  his  advice  to  be 
held  in  proper  respect,  seeing  that  the  voyage  had  been  pro- 
jected on  his  advice  and  information.  In  these  matters,  too, 
the  second  mates  were  to  have  votes. 
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In  case  of  Tasman's  death  the  skipper  of  the  Eeemsherchy 
Ide  Tjercxszoon,  was  to  succeed  to  the  command. 

The  Instructions  conclude: — "We  commend  you  to  the 
blessing  of  tlie  Almif^hty,  whom  we  pray  to  endue  you  with 
manly  courage  for  tlic  accomplishment  of  the  proposed  dis- 
coveries, and  to  hriiif^  you  back  in  safety,  to  the  increase  of 
His  p;lory,  the  reputation  of  the  Fatherland,  the  service  of  the 
Company,  and  your  own  immortal  honour." 

They  are  dated  Fort  fiatavia,  13th  August.  1642,  and 
signed  by  the  Governor-General  and  his  Council — Van  der 
Lyn,  Maetzuycker,  Schouten,  Sweers,  Witsen,  and  Boreel. 
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3.  T!ie  Voyage  of  1642. 

The  next  day  (14th  August)  the  ships  sailed  from  Batavia, 
and  on  this  day  Tasman*s  Journal  begins  as  follows: — 
**  Journal  or  description  by  me,  Abel  Jansz  Tasman,  of  a 
voyage  made  from  the  Town  of  Batavia,  in  the  East  Indies, 
for  the  discovery  of  the  Unknown  Southland,  in  the  year 
Anno  1642,  the  14th  August.  May  it  please  Almighty  God 
to  grant  his  blessing  thereto  !     Amen." 

Sailing  through  the  Sunda  Strait,  the  ships  carried  the  south- 
east trades  with  tliem  to  Mauritius,  where  they  arrived  5th 
September,  afler  an  exceptionally  quick  passage  of  22  days. 
An  entry  in  Tasman*s  journal  shows  us  how  hopelessly  abroad 
the  best  sailors  in  those  days  wei*e  in  regard  to  longitude. 
He  says,  "  By  our  reckoning  we  were  still  200  miles  to  the 
east  of  Mauritius  when  we  saw  it."  And  he  mentions  the 
arrival  at  the  same  time  of  another  ship,  the  Arent,  outward 
bound,  which  had  made  the  Island  of  Rodrigues  in  the  belief 
that  it  was  Mauritius,  because  it  lay  in,  nearly  the  same  latitude, 
though  300  miles  to  the  eastward. 

Thev  had  other  difficulties  to  contend  with.  A  letter  from 
Van  der  Stel,  the  Dutch  Commandant  at  Mauritius,  to  the 
Governor-General  at  Batavia,  states  that  the  ships  arrived  in  a 
very  bad  condition,  and  wanting  almost  everything.  The 
Zeehaen  was  partly  rotten,  and  in  need  of  extensive  repairs. 
Both  ships  were  leaky,  their  rigging  was  old  and  weak,  their 
yards  and  other  spars  frequently  giving  way.  To  refit  the 
ships,  caulk  the  seams  throughout,  strengthen  the  rigging,  cut 
and  ship  spare  spars,  took  the  crews  nearly  a  month.  Mean- 
time they  took  in  supplies  of  water,  firewood,  and  other  stores ; 
and  added  to  their  stock  of  provisions  by  shooting  wild  ho^s, 
wild  goats,  and  other  game  abounding  in  the  woods.  \an 
der  Stel  gave  to  Tasman  journals  and  maps  relating  to  the 
Solomon  Islands,  and  vocabularies  of  the  languages  of  those 
islands  and  of  New  Guin^,    The  ships  were  ready  for  sea  oq 
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4th  October,  but,  tliroagh  contrary  wiods,  they  could  not  get 
out  of  the  harbour  of  Fort  Fredrik  HendriK  until  the  8th. 
Taking  a  departure  from  the  south  end  of  Mauritius,*  Tasman 
stood  to  the  southward,  getting  variable  winds  lo  31°  or  32°  S., 
when  he  came  into  the  westerly  winds.  Passing  far  to  the 
west  of  St.  Paul's  and  Amsterdam,  and  between  those  islands 
and  Kerguelen,  he  came,  in  43°  S.,  on  floating  seaweed  and 
other  indications  of  land.  The  ship's  council  was  called 
together,  and  it  was  resolved  to  keep  a  man  constantly  on  the 
look-out  at  the  masthead,  and  to  offer  as  a  reward  to  whoever 
should  first  see  land  three  reals  of  eight  and  a  mug  of  arrack. 
On  29th  October,  three  weeks  out,  he  made  46°  S.  latitude, 
and,  meeting  with  strong  gales  and  fogs,  thought  it  too 
dangerous  to  keep  a  southerly  course  for  fear  of  falling  in  with 
land.  The  course  was  therefore  changed  to  nearly  east.  On 
6th  November,  four  weeks  out,  he  i^eached  his  highest  lati- 
tude, 49^  4'  S.,  seeing  many  indications  of  land,  which  kept 
him  anxious. 

The  Pilot-Major  now  delivered  to  Tasman  an  elaborate 
paper,  in  which  he  carefully  discussed  the  future  course  of  the 
voyage.  He  proposed  that  they  should  fall  off  to  44°  S.  lati- 
tude until  they  had  passed  the  150th  meridian,t  when  ho 
judged  that  if  they  had  not  made  the  Southern  Continent  they 
would  be  in  an  open  sea.  Then  they  should  &11  off  to  40°  S., 
and  sail  east  to  220^  longitude  (about  160°  W.  according  to 
our  reckoning),  which  he  judged  would  bring  them  well  to  the 
eastward  of  the  Solomons,  and  enable  them  to  make  these 
islands  with  the  south-east  trades — as  indeed  it  would,  seeing 
that  this  would  be  about  15°  east  of  the  true  position  of  the 
Solomons. 

This  resolution  was  communicated  to  the  Zeehaen  by  en- 
closing the  paper  in  a  wooden  case,  and  floating  it  astern  by  a 
long  line  for  the  Zeehaen  to  pick  up.  The  councils  of  both 
8hi|)s  having  given  their  approval,  the  course  was  altered 
accordingly,  and  on  18th  November  they  passed  the  longitude 
of  Nuyts  Land  (Great  Austmllan  Bight),  the  furthest  known 
extension  of  the  discovered  South  Land.  Here  they  had  heavy 
westerly  gales,  and  gradually  fell  off  to  lat.  42°  25',  when  on 
the  24th  November,  they  sighted  their  first  land,  which  they 
called  Antony  Van  Diemen's  Land,  afler  the  Governor-General. 

*  As  might  be  expected,  Tasmania  longitttdes  are  very  inexact.  They 
are  reckoned  east  from  the  meridian  of  the  Peak  of  Teneriffe.  His 
longitude  for  the  south  point  of  Mauritios,  when  reduced  to  the  meridian 
of  Greenwich,  is  3^  33'  easterly  of  the  true  longitude.  Similarly,  that  of 
Batavia  is  Af*  SS'  to<i  easterly. 

t  About  130^  £.  of  Greenwich— pearly  the  longitude  of  tl^e  he^  of  tl^e 
Great  Australian  Bi^h^. 
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This  landfall  was  somewhere  to  the  north  of  Point  Hibbs, 
on  the  West  Coast  of  Tasmania,  probably  near  the  entrance  of 
Macquarie  Harbour — Mounts  Heemskirk  and  Zeehan*  being 
noticeable  objects  to  the  north-east  After  standing  off  for  the 
night,  the  ^hips  next  day  made  the  land  again,  approaching 
within  one  Dutch  mile  (t.e.,  four  English  miles)  of  Point 
Hibbs.  By  carefully  comparing  reckonings  the  longitude  was 
fixed  at  163*^  50',t  and  a  new  departure  taken.  The  wind  now 
came  easterly  with  thick  weather,  so  that  they  could  not  see 
the  land.  Rounding  South  West  Cape  they  got  the  wind  from 
the  north,  ami  sailed  along  the  soutn  coast.  Tasman  named 
the  outlying  islands  and  some  peaks  on  the  broken  coast, 
which  he  mi<itook  for  islands,  after  members  of  the  Council 
of  India — Wit,  Maatsuyker,  Sweers,  and  Boreel.  Passing 
between  Pedia  Branca  and  the  main,  and  rounding  the  Friars 
(which  he  called  Boreel  Islands),  south  of  Bruni,  Tasman 
stood  up  for  Adventure  Bay,  but  was  caught  in  a  violent 
north-west  gale,  which  drove  the  ships  out  to  sea.  From  this 
incident  the  bay  received  its  well  known  name  of  Storm  Bay. 
Rounding  Tusman's  Island  on  the  1st  December,  he  came  to 
an  anchor  off  what  is  now  known  as  Blackman's  Bay,  but, 
which  Tasman  called  Fredrik  Hendrik  Bav,  in  honour  of  the 
Stadtholder  of  the  United  Provinces.  His  anchorage  was 
off  Green  Island,  near  Cape  Frederick  Henry  on  Forestier*s 
Peninsula.  Next  day  Pilot-Major  Visscher  was  sent  in  the 
ZeeliasrCs  boat  through  the  Narrows  to  explore  Fredrik  Hen- 
drik (or  Blackman's)  Bay.  On  the  3rd,  Tasman  with  two 
boats  made  for  a  little  bay,  now  known  as  Prince  of  Wales 
Bay,|  but  the  wind  was  so  stifi^  from  the  south-east  that  the 
ZeehaerCn  launch  with  Visscher  and  Gilsemans  on  board  had 
to  run  back  to  the  ship.  The  HeemshercVs  longboat  with 
Tasman  on  board  made  the  bay,  but  the  surf  was  too  high  to 
allow  of  landing.  The  carpenter  therefore  swam  through  the 
surf,  and  planting  the  Princess  flag  on  shore,  took  formal 
possession  of  the  newly  discovered  country. 

On  the  4th  December  Tasman  weighed  anchor,  intending  to 
sail  northwards  along  the  coast  and  take  in  water  ;  the  wmd, 
however,  was  unfavourable,  blowing  from  the  north  west,  and 
being  unable  to  hold  the  land  aboard,  the  ship^s  council 
resolved  to  stand  away  to  the  east.  Alter  naming  Maria 
Island,  Schouten  Island,  and  Van  der  Lyn  Island  (Freycinet 


*  These  mountains  were  so  named  by  Flinders  when  hs  made  the  first 
cireomnavigation  of  Tasmania  in  the  Norfolk  in  1798. 

t  East  from  Teneriffe. 

X  Mr.  Gell  thinks  tl)9t  this  Pr^noe  of  Wales  Bay  is  the  Fredrik  Hendrilq 
Ba^  of  Tasman. 
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Peninaala)^  he  took  his  deparfare .  from  '^a  high  round 
mountain'* — probably  St.  Patrick's  Head,  or  perhaps  St. 
Paul's  Dome.* 

Steering  due  east  from  the  coa^t  of  Antony  Van  Diemen^s 
Land,  after  nine  days  he  sighted  land  again  (13th  December). 
This  was  the  west  coast  of  the  South  Island  of  New  Zealand, 
to  the  south  of  Cook's  Strait. 

In  an  interesting  paper  by  Dr.  T.  M.  Hocken,  of  Dunedin, 
on  Tasman's  discoveries  in  New  Zealand,  it  is  stated  that 
"the  great  high  land"  that  Tasman  first  saw  is  situated 
between  Hokitika  and  Okarito.  Further  north  the  low  point 
described  in  the  journal  is  Cook's  Cape  Foulwind,  with  its 
outlying  rocks,  the  Steeples,  near  Westport.  North  of  this 
the  Karamea  Bight,  and  the  ^  furthermost  point,  which  stood 
out  so  boldly  that  we  had  no  doubt  it  was  the  extreme  point,*' 
is  Cook's  Cape  Farewell. 

Coasting  north-eastwards  he  made  a  bay  on  the  north  coast 
of  the  South  Island,  where  he  anchored.  Here  the  Maoris  in 
their  war  canoes  attacked  one  of  the  Zeehaen^s  boats,  killed 
three  of  the  crew,  and  mortally  wounded  a  fourth  man. 
Tasman  gave  this  bay  the  name  of  Moonlenaars  (or  Massacre) 
Bay.  He  says,  "  This  is  the  second  land  we  have  discovered  ; 
we  have  given  it  the  name  of  the  Staten  Land  in  honour  of 
Their  High  Mightinesses  the  States  General,  and  also  because 
it  may  be  that  this  land  is  joined  to  Staten  Land  (near  Cape 
Horn),  but  this  is  uncertain.  It  appeal's  to  be  a  very  fine 
country.  Believing  that  this  is  the  main  continent  of  the 
Unknown  Southland,  we  have  given  this  strait  the  name  of 
Abel  Tasman's  Passage,  as  he  has  been  the  first  to  sail  through 
it."t 

Massacre  Bay  is  near  the  western  entrance  of  Cook's  Strait ; 
it  is  now  called  Golden  Bay,  and  the  scene  of  the  tragedy, 
according  to  Dr.  Hocken,  lies  close  to  Parapara. 

Although  Tasman  noted  a  south-east  current  and  suspected 
that  there  must  be  a  passage,  the  weather  was  so  bad  that  he 
did  not  stay  to  look  for  it ;  if  he  had  done  so  he  would  have 
sailed  through  Cook's  Strait  and  corrected  his  idea  that  he 
had  found  the  Great  Southern  Continent.    However,  |ie  sailed 

*  Tasman's  longitudes,  reduced  to  the  meridian  of  Greenwich,  are  for 
Point  Hibbs,  147<'  11';  for  the  anchorage  off  Green  Island,  150°  51'. 
The  true  longitudes  are  145°  15'  and  148''  1'  respectively.  The  first 
shows  an  error  of  1°  66',  the  second  an  error  of  2°  50',  thus  making  Tas- 
mania too  broad  by  nearly  one  whole  decree  of  longitude. 

In  the  Papers  and  Proceedings  of  the  Royal  Smdety  of  Tasmania  for 
18UU,  is  a  paper  by  the  present  writer,  in  which  the  localities  mentioned 
by  Tasman  in  his  journal  are  identified  and  described. 

t  The  English  Admiralty  has  lately  given  to  the  sea  between  Aufh 
tralia  UfHd  New  Zea^nd  t)ie  name  pf  the  TVumfin  <9f«f, 
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north  alon^  the  west  coast  of  the  North  Island  and  sighted 
the  Three  Kings  Islands,  on  which  they  would  have  landed  to 
get  fresh  water,  but  were  deterred  by  seeing  thirty  or  forty  men 
of  uncommon  stature  who  showed  themselves  in  a  threatening 
attitude.  He  did  not  land  in  New  Zealand,  partly  on  account 
of  l>ad  weather  and  partly  owing  to  the  hostile  attitude  of  the 
Maoris.  After  rounding  the  north  of  New  Zealand  he  steered 
north-east  after  consultation  with  the  ship's  council,  and  found 
a  great  swell  from  the  south  east,  which  must  have  made  him 
doubt  the  existence  of  the  Great  Southern  Continent.  It  did 
indeed  assure  him  that  here  was  a  clear  passage  from  Batavia 
to  Chili.  Still  holding  a  north-east  course,  on  2lst  January 
he  came  to  several  inlands,  to  which  ho  gave  the  names  of 
Amsterdam,  Middelburg,  and  Rotterdam,  now  known  as 
Tongataboo,  Eooa,  and  Annamooka,  part  of  the  Tonga  or 
Friendly  Group.  He  was  very  hospitably  received  by  the 
natives,  and  after  a  few  days*  stay  he  weighed  anchor  (1st 
February),  and  after  discovering  Willems*  Shoals,  south  east 
of  Fiji,  by  the  advice  of  Visscher  and  the  council  he  stood  north 
by  west  to  5°  or  6°  S.  lat.,  and  then  west  for  New  Guinea. 
He  sailed  along  the  north  coast  of  New  Guinea,  and  arrived  at 
Batavia  on  15th  June,  1643,  after  an  absence  of  ten  months, 
during  which  he  had  lost  ten  men  by  sickness,  besides  the  four 
men  killed  b3'  the  Maoris.  His  journal  concludes  thus  : 
**  God  be  praised  and  thanked  for  a  safe  voyage  !     Amen." 

4.— TAe  Voyage  of  1644. 

Tasman  had  not,  as  Van  Diemen  had  hoped,  discovered  any 
rich  gold  or  silver  mines,  or  indeed  any  rich  trade  for  the 
Company,  but  he  had  circumnavigated  New  Holland,  or,  as  he 
called  it  on  his  chart,  '^  Compagnies  Nieuw  Nederlandt,"  and 
had  found  a  clear  way  to  Chili,  which  opened  up  a  good 
prospect  for  trade,  or  at  least  for  great  spoil  to  be  come  at  from 
the  Spanish  settlements  in  Soutn  America.  From  this  last 
Governor-General  Van  Diemen  hoped  much.  On  4th  January, 
1644,  he  wrote  to  the  Home  Directory  that  he  contemplated 
fitting  out  a  fleet  in  September  to  open  up  a  Chili  trade  and  to 
plunder  the  Spaniards  in  Peru.  He  also  intended  to  send  two 
or  three  ships  to  make  an  examination  of  the  newly  discovered 
South  Land,  which  Tasman  had  not  found  possible.  For  he 
hoped  that  such  great  countries  must  contain  much  that  would 
be  profitable  to  the  Company,  and  especially  gold  and  silver 
mines,  as  in  Peru,  Chili,  and  Japan.  But,  in  the  meantime, 
it  would  much  facilitate  the  attempts  on  Chili  and  Peru  if  a 
shorter  possaee  could  be  found  between  New  Guinea  and  the 
Known  South  Land,    This  the  Govemor^Qeneral  announced 
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was  to  be  immediately  undertaken  by  two  shipe  and  a  smaller 
veMel  under  the  same  commanders  as  before,  viz. — Commander 
Tasman  and  Pilot-Major  Frans  Visscher;  Gilsemans  was  again 
to  be  merchant  or  supercargo. 

On  13th  January,  1644,  by  resolution  of  the  Governor- 
General  in  Council,  the  ships  Limmen  and  Zeemeeuw  (iSea 
OuU),  with  the  little  tender  Braek  (Setter)  carrying  only  14 
men,  were  commissioned  for  the  work.  Thev  carried  a  com- 
plement of  111  hands,  and  were  provistonecl  for  8  months. 
On  29th  January  the  instructions  for  the  voyage  were  drawn  up 
and  signed.  They  were  printed  in  Englana  by  Mr.  Major  in 
1859.*  They  contain  a  most  interesting  and  valuable  sum- 
mary of  former  Dutch  voyages  and  discoveries  in  the  South 
Land.  .The  vessels  were  to  coast  along  the  south  and  west 
coasts  of  New  Guinea  to  the  furthest  discovery  in  17°  S.  lat. 
(t.tf.,  in  the  Gulf  of  Carpentaria)  and  endeavour  to  find  a 
strait  or  passage  into  the  South  Sea.  If  a  strait  was  found, 
which  might  be  known  by  the  south-east  swell  running  through 
it,  they  were  to  sail  through  it  and  thence  as  far  to  the  south- 
east as  the  new  Van  Diemen's  Land.  From  thence  they  were 
to  make  the  islands  of  St.  Peter  and  St.  Francis,  and  run 
along  the  coast  of  the  Known  Southland  to  DeWit  Land,  in 
22°  8.  lat,  when  the  Known  Southland  would  be  circum- 
navi^ted  and  be  found  to  be  the  largest  island  in  the  globe. 
But  if,  as  was  to  be  presumed,  New  Guinea  was  joined  to 
the  South  Land,  forming  one  continent,  then  they  were  to  run 
along  the  coast  to  28°  S.  to  the  Land  of  Eendragt  and  Hout- 
man's  Abrolhos,  and  thence  return  to  Batavia. 

The  ships  sailed  fix>m  Batavia  next  day,  (90th  December, 
1644).  The  journals  of  the  voyage  are  lost,  and  we  have  only 
the  briefest  notices  of  the  expedition.!  But  Tasman*s  chart 
shows  the  route  of  the  ships.  For  some  reason  or  other, 
probably  on  account  of  the  wind,  Tasman  and  Visscher  did 
not  follow  the  instructions  exactly.  Instead  of  sailing  first  to 
New  Guinea  they  made  a  straight  course  to  the  Land  of 
Eendragt.  From  thence  Tasman  coasted  northwards,  and 
carefully  charted,  with  soimdings,  the  west  and  north  coasts  of 
Australia,  including  the  Gulf  of  Carpentaria.  He  actually 
got  into  the  mouth  of  Torres  Strait,  but  did  not  discover  the 
passage.  Probably  he  was  deterred  from  further  examination 
oy  the  multitude  of  islands  and  reefs  that  block  the  way,  and 
was,  moreover,  ignorant  of  the  fact  that  the  Spaniard  Torres 

*  Early  voyages  to  Terra  Australid.  — Hakluyt  Society,  1869. 

t  N.  Wltsen  :  '*  Noord  en  Ooat  Tartarye/'  translated  by  R.  H.  Migor,  in 
<*  Early  Voyages  to  Terra  Australis,"  pp.  01-98.  The  journal  has  been 
iooght  for  in  vain  both  in  Holland  and  at  ^atuvia^  especially  by  Meears, 
Vso  der  Cb^s  aa4  l^ormaa  in  1869, 
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had  in  1606  railed  through  the  8trait  from  the  east.  Failing 
to  find  the  strait  he  returned  along  the  south  coast  of  New 
Guinea  to  Batavia,  where  he  arrived  in  August,  1644. 

Van  Diemen  in  his  despatch  to  the  Home  Directory,  the 
Council  of  Seventeen,  (23ra  December,  1644),  reports  the  result 
of  the  vojage,  and  expresses  his  discontent  and  disappointment 
that  the  expedition  had  not  discovered  a  strait  between  New 
Guinea  ana  the  Known  South  Land,  but  only  a  great  bay  or 
gulf,  and  also  that  they  had  done  nothing  but  sail  alone  the 
coasts,  and  had  gained  no  knowledge  of  the  country  ana  its 
productions,  alleging  as  a  reason  that  they  were  not  strong 
enough  to  venture  to  land  in  face  of  the  savages.  This  was 
very  disappointing,  since  discoveries  were  of  little  use  unless 
the  country  was  explored  at  the  same  time.  *'  For  it  is  certain 
thsit  so  long  88  we  merely  run  along  the  coasts  and  shores  we 
shall  very  slowly  open  up  anything  profitable,  it  being  well 
known  to  everybody  that  the  coast  people  are  ordinarily  poor, 
miserable,  and  evil  dUpoeed;  therefore,  we  must  go  inland.*' 
(Letter:  29  Nov.)  Yet,  he  says,  Tasman  in  his  two  voyages 
had  circumnavigated  the  hitherto  Unknown  South  Land,  which 
was  calculated  to  have  an  extent  of  8000  miles  of  coast ;  and 
it  was  very  improbable  that  in  so  great  a  country,  with  such 
a  variety  of  climates,  there  should  not  be  found  something  of 
great  importance  and  profit  for  the  Company.  There  were 
also  the  great  northern  lands  of  America,  which  bad  been  made 
accessible  by  the  new  discoveries,  and  every  opportunity  would 
be  taken  to  explore  them  from  time  to  time  by  vigilant  and 
courageous  persons  ;  '^  for,''  says  Van  Diemen,  ''  the  discovery 
of  new  countries  is  not  work  for  everyone."  "  God  grant,"  he 
concludes,  "that  in  either  one  or  the  other  [t.«.  in  North 
America  or  the  South  Land]  may  be  found  a  rich  silver  or 
gold  mine,  to  the  satisfaction  of  those  engaged  in  the  venture, 
and  to  the  honour  of  the  finders.'' 

It  is  plain  that  Van  Diemen  was  dissatisfied  with  Tasman. 
He  had  looked  for  immediate  results.in  the  extension  of  trade, 
or  at  least  for  the  finding  of  the  New  Guinea  strait,  and, 
disappointed  in  this,  h«  could  not  appreciate  the  importance 
of  the  discoveries  from  a  geographical  standpoint. 

Tasman's  services  were  recognised  somewhat  grudgingly. 
By  resolution  of  the  Governor-General  and  Council  (4th  Oct., 
1644)  his  salary  was  raised  to  100  florins  (£9  6^.  8d.)  per 
month,  and  the  reasons  are  stated  in  measured  language : — 
''  In  which  two  voyages  (of  1642  and  1644),  he  has  given  us 
reasonable  contentment  in  respect  of  his  services  and  the 
duties  he  has  accomplished.  It  is  therefore  on  account  of  this, 
at  bis  request,  and  in  consideration  of  his  ability,  also  by  reason 
of  his  having  been  again  about  six  years  in  the  countiy ;  and, 
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moreover,  that  we  find  in  htm  the  spirit  to  render  further  eood 
eervice  to  the  General  Council  on  like  occasions  in  searching 
for  rich  countries  and  profitable  trade." 

IV.— Tasman's  later  Ykars,  1644-1659. 

Tasman's  failure  to  find  what  the  Governor-General  and  the 
East  India  Company  wanted — immediate  and  profitable  trade — 
seems  to  have  brought  him  under  a  cloud.  He  remained 
at  Batavia,  but  without  any  important  employment.  In 
October,  1644,  he  and  Frans  Yisscher  laid  down  a  route  for  an 
expedition  fitted  out  to  attack  the  Spanish  ships  coming  from 
America  to  Manilla.  But  Visschcr  only  was  employed  on  the 
expedition,  and  Martin  de  Vries  in  a  subsequent  one.  Tasman 
was  passed  over. 

Governor-General  Van  Diemen  died  in  1645,  and  with  him 
the  era  of  great  discovery  expeditions  closed.  li  is  successors 
in  the  government  were  not  animated  by  the  same  zeal  for 
exploration  and  adventure,  but  devoted  their  attention  to  strictly 
commercial  matters,  and  Tasman  found  small  opportunity  for 
distinguishing  himself.  He  was  hot  wholly  neglected.  He 
was  appointed  (2nd  November,  1644)  a  member  of  tlie  Council 
of  Justice  at  Batavia.  It  seems  a  somewhat  inappropriate 
post  for  a  sailor,  but  the  special  functions  allotted  to  nim  may 
explain  the  appointment,  for  the  resolution  proceeds,  ''Commis- 
sioning and  qualifying  the  said  Tasman  to  demand  and  search 
for  the  journals  of  all  incoming  ships,  and  to  i*eport  to  us 
therefrom  what  is  proper."  He  still  held  this  post  in  Decem- 
ber, 1646,  but  this  did  not  prevent  his  occasional  employment 
on  more  important  and  doubtless  more  congenial  expeditions. 
Thus,  in  September,  1646,  we  find  him  sailing  as  Captain 
Commander  in  a  mission  to  Djambi  in  Sumatra,  and  in 
August,  1647,  going  to  Siam  charged  with  letters  from  the 
Company  to  the  King.  He  srill  kept  up  his  relations  with 
the  Home  Country,  as  there  is  mention  on  more  than  one 
occasion  of  his  remitting  sums  of  money  to  Holland.  That  he 
was  a  man  of  good  repute  amongs|  his  fellow  citizens  is 
evidenced  by  the  fact  that  in  January,  1648,  he  was  elected 
an  Elder  of  the  Reformed  Congregation  at  Batavia.* 

After  four  years  of  comparative  inactivity,  he  was  once 
more  entrusted  with  an  important  expedition.    On  14th  May, 

*  Tlie  Church  Consistory  at  Batavia  was  a  body  which  exercitied  a  great 
influence  in  the  Dutch  East  Indies.  During  the  time  Taa man  lat  as  a 
member,  a  Bubject  much  discussed  by  the  Consistory  was  a  proposal  for 
the  suppression  of  Chinese  idolatry,  the  destruction  of  all  Chinese  temples, 
and  the  punishment  of  the  Priests.  In  April,  1648,  the  Consistory  sent  a 
Missionary,  Dr.  Hambroek,  to  Formosa,  where  he  wm  Bhoii:ly  afterwards 
killed  by  the  natlvss.— (Lsnta,  p.  SOO.) 
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1648,  he  took  command  of  a  fleet  of  eight  ships,  with  115() 
men,  which  was  to  proceed  to  Manilla  to  lie  in  wait  for  the 
Spanish  silver  ships  from  America,  to  do  what  mischief  it 
could  to  the  enemy,  and  afterwards  to  sail  to  Siam.  A  further 
object  was  the  suppression  of  the  Chinese  trade  to  Manilla  and 
the  extension  of  the  Company's  monopoly.  The  expedition 
was  expected  to  accomplish  great  things  for  the  Company. 
The  Governor-General  gave  a  dinner  party  to  the  officers  on 
the  eve  of  their  departure,  and  the  fleet  left  Batavia  confident 
of  success.  The  result  did  not  justify  their  hopes.  A  descent 
was  made  on  the  island  of  Luzon  (or  Manilla),  a  number  of 
villages  and  monasteries  were  pillaged  and  destroyed,  and  a 
rich  booty  carried  ofl",  but  the  main  object  of  the  enterprise 
was  not  accomplished.  The  Chinese  trade  was  not  suppressed, 
neither  did  the  Dutch  fleet  capture  the  silver  ships.  One  of  the 
Dutch  vessels  was  wrecked  in  a  storm,  and  the  Spanish  ships 
contrived  to  escape.  Tasman  reached  Siam  in  November,  and 
the  conclusion  of  the  Peace  of  Westphalia,  which  brought  to 
an  end  the  Eighty  Years  War  between  Spain  and  the  United 
Netherlands,  put  a  stop  to  fuither  hostilities. 

The  fleet  returned  to  Batavia  in  January,  1649.  An 
incident  had  occurred  during  the  expedition  which  led  to 
Tasman  being  tried  before  the  Criminal  Court,  23rd  November, 

1649.  It  is  interesting,  as  giving  us  one  of  the  few  personal 
glimpses  we  have  of  the  man,  and  as  showing  the  severity 
with  which  the  Company  visited  the  delinquencies  of  their 
most  valued  officers,  and  vindicated  the  right  of  their  meanest 
servants  to  a  fair  trial  even  in  war  time.  It  must  be  confessed 
that  the  incident  does  not  present  our  navigator  in  a  &vourable 
light  According  to  the  statement  of  the  Advocate  Fiscal,  or 
prosecuting  counsel,  the  facts  were  as  follow: — In  August, 
1648,  Tasman  had  landed  at  the  Baviauw  Islands  with  a 
military  force,  and  had  pitched  a  camp.  He  had  issued 
orders  that  no  one  was  to  go  outside  the  limits  of  the  camp 
under  pain  of  capital  punishment.  On  the  next  day,  '*  after 
he  and  some  of  his  officers  had  all  day  been  making  good 
cheer  at  a  certain  monastery,"  on  their  return  in  the  evening 
they  came  upon  one  of  the  supemnmeraries  and  another  sailor 
rambling  outside  the  camp.  Tasman  was  furious.  He  ordered 
the  delinquents  to  be  seized,  and  sentenced  them  to  be  hanged 
on  the  spot.  He  himself  prepared  the  rope^  and  put  it  round 
the  neck  of  the  supernumerary,  and  made  his  Vice-Commander, 
Ogel,  climb  a  tree  and  make  fast  the  rope.  This  done, 
Tasman  himself  drew  away  the  bench  on  which  the  man  was 
standing,  and  lefl  him  hanging  from  the  tree.  He  then  made 
a  rope  ready  for  the  second  man.  Luckily  Ogel  let  go  *^  the 
patient/'  but  only  just  in  time.    Tasman  maoe  some  defence, 
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but  the  Court  Bet  it  aside,  and  decided  that  not  even  the 
exigencies  of  war  could  excuse  the  Commander  for  hanmng 
a  man  without  a  trial.  The  punishment  inflicted  was  exemplary. 
Tasman  was  sentenced  to  be  suspended  from  his  office  of 
Commander  during  the  Govemor*Greneral*s  pleasure,  to  pay  a 
compenoation  of  1000  reals  to  the  relatives  of  the  sailor,  a  tine 
of  150  reals,  and  the  costs  of  suit.  In  addition  to  this, 
he  was  to  stand  bareheaded  in  open  Court,  and  publicly 
declare  that  he  had  unjustlv  and  unlawfully,  without  form  of 
trial,  of  his  own  mere  pleasure,  and  with  his  own  hands, 
infamously  executed  the  aforesaid  innocent  Coenraad  Janssen 
of  Amsterdam.  It  would  appear  that  he  was  at  the  same 
time  removed  from  his  office  in  the  Church  Consistory — at 
least  his  name  does  not  appear  in  the  list  of  elders  for  the 
ensuing  year. 
The  suspension  from  office  lasted  two  yeans.    In  October, 

1650,  we  find  him  again  employed  as  Commander,  and  on  the 
5th  January,  1651,  by  a  resolution  of  the  Grovemor-General 
and  Council  of  India,  he  was  formally  reinstated  in  his  rank, 
his  reappointment  to  date  from  the  24th  September  preceding, 
when  it  is  said  he  had  again  began  to  serve  the  Company. 

After  this  time  we  have  little  information  about  him.  It 
would  appear  that  he  considered  his  services  were  not  suffi- 
ciently recognised,  or  at  least  that  he  had  grievances  which  he 
laid  before  the  Council  of  Seventeen  in  Holland.    In  October, 

1651,  the  Directors  ordered  that  a  letter  of  complaint  from 
Abel  Jansz  Tasman  be  enquired  into  and  reported  on,  but  the 
result  of  the  enquiry  does  not  appear.  In  January,  1653,  he 
wrote  again  to  the  Directorv,  the  Colonial  authorities  curtly 
noting  in  the  margin,  '*  Abel  Jansz  Tasman  iails  to  prove  his 
rash  assertions.*'  Whatever  his  grievance  was,  it  is  evident 
that  he  &iled  to  obtain  satisfaction,  and  that  it  led  to  his 
retirement  from  the  Company *s  service.  The  daily  journal 
of  Fort  Batavia  two  months  later  records,  under  date  15th 
March,  1653,  the  arrival  at  Djapara  of  "  Ex-Commander 
Tasman  "  in  his  own  private  vessel. 

Of  his  last  days  we  know  nothing,  except  that  he  was  a 
substantial  and  well-to-do  citizen  of  Batavia,  living  just  out- 
side the  town  on  the  Tygersgracht  (Tiger  Canal),  one  of  the 
best  and  wealthiest  quarters,  and  that  he  had  considerable 
landed  property.  There  were  only  a  few  larger  landholders 
in  the  town,  amongst  them  Francois  Caron,  Chief  Councillor 
for  India  and  Director-General,  who  has  been  mentioned  as  head 
of  the  Dutch  Factory  in  Japan  in  1640.  Lauts  found  from  a 
contemporary  map  of  Batavia  that  Tasman  owned  a  pleasure 

farden  of  nearly  six  acres  in  one  quarter,  and  no  less  than 
82  acres  on  the  Tiger's  Canal,  where  he  resided.    Nieuwhoff| 
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who  was  in  the  Indies  from  1654  to  1670,  says  that  the  hand- 
somest buildings  in  Batavia  were  situated  on  the  Tiger^s  Canal, 
which  was  planted  on  both  sides  with  fine  trees.  Valentyn 
says :  ''The  view  of  this  straight  canal,  so  beautifully  planted^ 
surpasses  anything  I  have  ever  seen  in  Holland." 

On  10th  April,  1657,  Tasman  made  his  will,  which  is  still 
preserved  in  tlie  Registry  of  the  Probate  Court  of  Batavia.  It 
opens  witli  the  quaint  old  formula,  *'  In  the  name  of  God, 
Amen  !*'  and  states  that  the  testator  is  up  and  about,  sick  in 
body,  but  having  good  memory  and  understanding,  and  being 
used  to  think  upon  tlie  shortness  of  life,  that  there  is  nothing 
more  certain  than  death,  and  nothing  more  uncertain  than  the 
hour  of  the  same,  he  has  therefore  resolved  to  make  a  solemn 
testament.  First  he  beqeaths  twenty-five  guilders  to  the  poor 
of  Loytgegarst^  his  native  village ;  secondly  to  Abel  Heylman, 
his  daughter's  son,  living  in  Batavia,  a  ^Id  cup  and  silver- 
mounted  sword.  All  the  remainder  of  his  property  he  gives 
to  his  beloved  wife,  Joanna  Tjercx.  If  however  she  marries 
again,  half  of  her  bequest  is  to  go  over  to  the  children  of  his  only 
daughter,  Claesjen.  If  bis  daughter  or  her  children  dispute 
the  will,  or  require  accounts  from  the  widow,  then  their  half 
share  is  to  be  reduced  to  one-fourth  (the  ordinary  legal  portion 
of  a  child).  After  his  widow's  death  the  half  is  to  &li  to  the 
children  of  Claesjen  ;  but  as  to  the  widow's  half  she  may  use 
and  treat  it  as  her  own  free  property  without  contradiction  of 
any. 

Tasman  had  no  children  by  his  second  wife,  Joanna  Tjercx. 
Claesjen  was  the  daughter  of  his  first  wife,  Claesgie  Heyndricks. 
Claesjen  had  been  twice  married  and  had  children  by  both 
husbands.  The  first,  Philip  Heylman,  held  an  important 
office  in  the  Fort ;  the  second,  Jacob  Breemer,  was  an  officer  of 
the  Probate  Court  of  Batavia. 

In  October,  1659,  the  will  was  deposited  in  the  Probate 
Court  of  Batavia  ;  so  that  Tasman  must  have  died  in  that  year, 
fifteen  years  after  his  second  great  voyage. 

The  great  navigators  have  seldom  been  long  lived.  Ma- 
gellan and  Cook  died  at  fifty-one,  Vasco  da  Gama  at  fifty-six. 
Tasman  reached  the  latter  age. 

His  widow,  though  forty-seven  years  old  at  her  husband's 
death,  did  not  long  remain  unconsoled.  Eighteen  months  later, 
under  date  5th  February,  1661,  the  daily  journal  of  Batavia 
records  that  permission  was  granted  for  the  marriage  of  Jan 
Meynderts  Springer,  burgher  of  Batavia,  to  Madame  Anna 
Tjerks,  widow  of  the  deceased  Commander  Abel  Tasman,  to  be 
celebrated  at  her  sick  bed  in  consideration  of  her  severe  illness ; 
Springer  to  pay  to  the  Church  a  hundred  reals  of  eight  for  the 
privilege. 
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It  remains  to  mention  the  well-known  story  of  Taaman^s 
itiipposed  attachment  to  a  daughter  of  Goyemor^General  Van 
Diemen«  evidenced  bj  his  naming  variouB  placea,  e^.  Cape 
Maria  Van  Dtemen,  Maria  Island,  Maria  Bay  at  Tonga. 
Flinders  first  suggested  this  little  romance  in  his  Voyage  to 
Terra  Australis,  published  in  1814.  It  pleased  the  fancy  of 
the  French  geographer  Eyries  somewhere  about  1820,  and  has 
been  repeated  and  enlarged  upon  for  some  eiehty  years. 

It  is  a  pretty  story,  but  unfortunately  for  me  romance  it  has 
not  the  shghtest  foundation.  In  the  light  of  recent  investiga- 
tions Tasman  appears  as  a  twice-married  man  of  middle  age, 
with  a  grown-up  daughter.  But  this  is  not  conclusive. 
Perhaps  the  next  argument  against  the  story  is  more  cogent : 
Van  Diemen  had  no  daughter.  If,  however,  anyone  is  still 
unconvinced,  we  may  clinch  the  argument  with  the  express 
statement  of  Tasman  attached  to  one  of  the  drawings  in  his 
Journal : — "  We  have  named  this  bay  Maria  Bay  in  compli- 
ment to  the  wife  of  Governor-General  Van  Diemen."  If 
anyone  after  this  requires  further  proof,  let  him  consult  the 
papers  of  the  Dutch  East  India  Company,  or  continue  to 
wnte  sentiment  on  the  ardent  young  sailor's  unrequited  love. 

To  conclude.  Tasman*s  discoveries,  great  as  they  were  from 
a  geographical  point  of  view,  bore  no  fruit  for  more  than  a 
hundred  years.  His  tracks  were  marked  on  the  charts,  but  as 
to  the  countries  he  discovered,  his  countrymen  in  the  East 
Indies,  whose  sole  object  was  trade,  felt  no  temptation  to 
explore  the  wild  bush  of  Van  Diemen's  Land,  or  to  face  the 
fierce  tribes  of  Massacre  Bay,  or  even  to  plant  colonies  on  the 
barren  and  inhospitable  shores  of  Western  Australia  peopled 
by  naked  savages.  Only  the  Englishman  Dampier  in  1688, 
and  again  in  1699,  visited  the  western  coast,  and  was  glad  to 
leave  what  he  described  as  the  most  miserable  country  on 
earth.  Had  Tasman  but  discovered  the  way  through  Torres 
Strait,  it  is  possible  that  New  South  Wales  might  have  been 
colonised  by  the  Dutch.  It  was  reserved,  however,  for  an 
English  navigator,  more  than  a  century  after  Tasman's  voyage, 
to  make  the  practical  discovery  of  Australia  as  a  land  for 
European  colonisation.  When  Cnptain  Cook  in  his  first 
famous  vojrage  in  the  Endeavour^  on  Sunday,  29th  April,  1770, 
cast  anchor  in  Botany  Bay,  the  Australian  Continent  was  first 
laid  open  to  European  enterprise  ;  eighteen  years  later  Sydney 
was  founded  by  Englishmen.  Would  that  the  first  planting  of 
these  Colonies  had  been  other  than  it  was,  and  that  the  wise 
warning  of  Lord  Bacon  had  been  heeded  ;  for,  says  he — '^  It 
is  a  shameful  and  unblessed  thing  to  take  the  scum  of  the 
people  and  wicked  condemned  men  to  be  the  people  with  whom 
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you  plant;  and  not  only  80,  but  it  spoileth  the  plantation,  for 
they  will  ever  live  like  rogues  and  not  fall  to  work,  but  be  lazy, 
and  do  mischief,  and  spend  victuals  and  be  quickly  weary,  and 
then  certify  over  to  their  country  to  the  discredit  of  the  plan- 
tation.'* All  which  things  were  verified  in  the  early  history  of 
these  Colonies.  But  Australia  ^'  has  burst  her  birth's  invidious 
bar,  and  grasped  the  skirts  of  happy  chance;  breasted  the 
blows  of  circumstance,  and  grapplea  with  her  evil  star;  has 
made  by  force  her  merit  known,  and  lived  to  clutch  the  cfolden 
keys."  A  hundred  years  growth  has  now  made  Australia  well 
nigh  a  nation ;  but  as  yet  it  is  a  nation  in  the  gristle  only. 
When  the  petty  jealousies  of  the  Colonies  are  laid  aside,  and 
when  the  several  States — as  we  hope  may  soon  be  the  case — ara 
united  in  one  great  Federation,  we  may  feel  a  perfect  confidence 
that,  amongst  the  children  of  the  old  English  mother,  not  the 
least  important  will  be  those  dwelling  in  the  island  Continent 
circumnavigated  by  Tasman  two  hundred  and  fifly  years  ago, 
who  will  claim  the  title  of  Citizens  of  the  Commonwealth  of 
Australia. 
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BIBLIOGRAPHICAL  NOTES. 

Maps  of  the  Voyages,  1642  and  1644. 

Manuscript  Map$, 

1.  In  the  collection  of  Van  Keulen  of  Amsterdam.    A  large  and 

handsome  map  on  Japanese  paper,  showing  both  voyages. 
Mr.  Leupe  thinks  it  to  be  the  work  of  Pilot- Major  Vis-scher. 
Australia  bears  the  name  of  Compagnis  Nieu  Nederlandt. 
This  map  was  reprodmced  in  coloured  facsimile  in  Mr.  Swart^s 
edition  of  the  complete  journal  published  in  1800. 

2.  In  the  Britibh  Museum.    Sioane  MSS.  6222,  Art.  12.    A  large 

.sketch  map,  roughly  executed,  showing  both  voyages.  In 
the  centre  of  Australia  is  written  '^  This  large  Land  of  New 
(luinea  was  first  discovered  to  joyne  to  je  South  Land  by  ye 
Yot  Lemmen  as  by  this  Chart  Ffran^ois  Jacobus  Vis.  Pilot 
Muor  Anno  1643.  Mr.  Major,  who  gives  a  reduced  copy  of 
this  chart  in  his  Early  Voyages^  thinks  it  to  be  a  copy  of 
a  map  by  Visscher,  and  that  it  was  made  by  Captain  Thomas 
Bowrey,  of  Fort  St.  George,  about  1687.  Mr.  Alfred 
Mault,  of  Hobart,  has  made  a  fieicsimile  of  the  original  map, 
and  this  has  been  photo-lithographed  for  the  Royal  Society 
of  Tasmania. 
8.  In  the  India  Museum,  South  Kensington.  A  coloured  chart  of 
the  coast  of  Van  Diemen^s  Land,  endorsed  in  an  old  hand : 
^  A  Draught  of  the  South  Land  lately  discovered,  1643." 
Mr.  A.  Mault  found  this  chart  amongst  the  Records  of  the 
India  Office.  He  contributed  to  the  Transactions  of  the 
Australasian  Association  for  the  Advancement  of  Science, 
1892,  a  description  of  this  map  with  coloured  facsimile. 


Early  Maps. 

In  1648,  four  years  after  Tasman's  second  voyage,  the  building 
of  the  new  Stadhuis.  or  Toi^n  Hall,  of  Amsterdam  was  begun.  The 
opportunity  was  taken  to  commemorate  Tasman's  discoveries  by 
showing  them  in  a  great  map  of  the  world  in  two  hemispheres,  cut  in 
the  stone  ^lavement  of  the  Great  Hall  (Burgerzaal)  of  the  Stadhuis. 
This  pavement  has  long  since  been  boarded  over. 

Mr.  Major  says  that  an  outline  of  the  coast  visited  by  Tasman 
is  given  in  Turquet  s  Mappemonde,  published  in  Paris  in  1647 ;  also 
in  the  16.50  edition  of  Janssen's  Atlas,  and  in  the  1660  edition  of  J. 
Kleucke's  Atlas.  The  discoveries  are  also  shown  in  Fredk.  de  Wit's 
map,  i)ublishpd  in  1660 ;  and  a  representation  of  the  hemispheres  is 
given  in  the  fine  work  describing  the  Stadhuis,  and  published  in 
1661.  The  map  in  Thevenot  (1663)  is  from  the  Stadhuis  pave- 
ment, but  with  names  added.  Some  of  the  published  maps  contain 
the  names  HoUandia  Nova  and  Zeelandia  Nova. 
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Manuscripts  op  the  Journal  of  164*2. 

Mr.  Leupe  describeij  three  contemporary  iuanu8cn])t«  >vliich  are 
])re8€rv(?H  in  Holland  : — 

1.  R.A.  1.    In  the  State  Archives  at  the  Hague.    Consists  of  28 

double  folio  leaves,  bound  in  a  volume  which  forms  part  of 
a  collection  made  by  CorneliH  Sweers.  It  is  badly  written 
and  kept  in  a  slovenly  manner,  probobly  by  a  young  oHicer 
on  board  the  Heemttkerrk. 

2.  K.A.  2.     In  the  State  Archives.    In  a  large  folio  volume  con- 

taining 106  pa^es,  very  neatly  written,  with  a  large  number 
of  charts  and  drawings,  some  coloured.  It  bears  the  auto- 
graph signature  of  Tasman.  and  is  apjjarently  a  iair  copy  of 
the  official  journal  kept  on  board  the  iJeemskerck,  It  is  pro- 
bably the  manuscript  used  by  Valentyn  in  compiling  his 
account.  He  reproduced  most  of  the  maps  and  sketches. 
This  manuscript,  with  the  charts  and  drawings,  is  to  be 
reproduced  in  facsimile  in  Messrs.  Fred.  MuTler  &  Co\s. 
forthcoming  edition. 

3.  H.  V.  M.  In  the  })08session  of  Mr.  Huydecoper  van  Marssevecn. 

In  a  folio  volume,  smaller  than  R.A.  2,  contains  112  pages, 
neatly  written,  with  three  small  charts  and  some  sketches.  It 
also  is  a  copy  of  an  original  journal,  and  is  not  signed.  It 
has  some  ])articulars  not  given  in  R.A.  2.  It  is  from  Cornelis 
Sweers'  collection. 

The  following  manuscripts  are  also  known  : — 

4.  Brit.  Mus.  8946.    Plut.  C.L.  xxii.  D.    In  the  British  Museum.    It 

is  carelessly  written,  and  contains  38  charts  and  sketches. 
Probably  a  copy  of  R.A.  2.  Tliis  manuscript  was  bousht  in 
London  at  Mr.  Lloyd^s  sale,  some  time  before  1776,  for  half-a- 
guinea,  and  was  subsequently  acquired  by  Sir  Joseph  Banks. 
In  1776  Banks  employed  the  Revd.  Charles  G.  VVoide, 
Chaplain  of  the  Dutch  Chapel  at  St.  James's,  to  translate  it. 
Woide's  translation  was  used  by  Captain  Burney  in  his  work. 
About  1868  the  kte  Mr.  J.  £.  Calder  published  in  the  7Vi«- 
manian  Titnes  the  account  of  the  discovery  of  Tasmania  taken 
from  Burney. 

5.  Amongst  the  hydrographical  documents  belonging  to  the  pub- 

lishing tirm  of  Van  Keulen  of  Amsterdam,  there  was  for- 
merly a  manuscript  copy  of  the  Journal.  It  was  probably 
a  copy  agreeing  with  R.A.  2,  and,  it  is  said,  bore  Tasman^ 
signature.  Mr.  Swart  printed  the  complete  Journal  from  this 
copy,  1854-59. 

6.  Mr.  Lauts  mentions  that  a  manuscript  copy  of   the  Journal  was 

bought  by  the  bookseller  Bom,  of  Amsterdam,  in  1835. 
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Printed  Works. 

Principal  Collections  of  Voyages  containing  an  abstract  of 

the  Journal  of  1642. 

1.  Nierop,  Dirck    Rembrantsz   van — Ecn  kort  verhael  uyt  het 

journaal  van  der  kommander  Abel  Jansen  Tasman  in  ^t  ont- 
dekken  van  *t  onbekende  Suit  Land t  in 'tjare  1642.  (A  short 
account  from  the  journal  of  Commander  A.  J.  Tasman  on  the 
discovery  of  the  unknown  South  Land  in  the  year  1642). 
4to.  Amsterdam,  1669-74.* 

[The  first  published  abstract  of  the  Journal.    Nos.  2  to  9, 
are  translations  of  this.! 

2.  Hooke,  Dr.  Robert — Phiiosopliical  Collections.    4to.  London, 

1678.* 

3.  Thevenot.  Melcbisedek — Relation  de  divers  voyages  curieuz. 

Nouvcile  edition.    2  vols.,  fol. :  Paris,  1696. 

[The  first  edition  1663-72  contains  the  map  only.     The 
voyage  was  printed  as  a  supplement,  circa  1681.] 

4.  An  Account  of  several  late   Voyages  and  Diwoveries.    Bvo : 

London,  1694.  2nd  edition,  1711.  [Narbrough^s  Voyage, 
&C.1 

5.  Harris,  Dr.  John— Collection  of  Voyages  and  Travels.    Fol. : 

London,  1702-05. 

6.  Campbell.  Dr.  John — Navigantium  atque  itinerantiimi  btblio- 

theca,  oy  John  Harris.  2vols,fol.:  London,  1744-48.  [With 
notes  and  map]. 

7.  Voyages  de  F.  Coreal  aux  Indes  Occidentales.    3  vols.,  12mo : 

Amsterdam,  1722:  Paris,  1738.  [The  voyage  is  appended 
as  a  supplement]. 

8.  Brosses,  Charles  de — Histoire  des  Navigations  aux  Terres  Aus- 

trales.  2  vols^  4to :  Paris,  1756.  [With  Vaugondy's  map 
of  Australasia]. 

9.  Callander,  John — Terra  Anstralis  Cognita.   3  vols.,  8vo  :  Edin- 

burgh, 1766-68. 

10.  Valentyn,  Francois — Oud  en  Nieuw  Oost-Indien  (Old  and  New 

East  Indies) ,  5  vols.,  fol. :  Dordrecht,  1724-26.  [A  much 
fuller  account  taken  from  the  original  journal,  with  repro- 
ductions of  many  drawings  and  maps]. 

11.  Prevost,  L'Abbe    Antoine    Francois — Histoire    generale    de^ 

Voyages.    19  vols.,  4to  :  Paris,  1746-70.* 

12.  Du  Bois,  J.  P.  J. — Histoire  generale  des  Voyages.    25  vols., 

4to  :  The  Hague,  1747-80.    [De  Hondt's  Collection]. 

13.  De  Hondt.  Pieter — Historische  beschry  ving  der  reizen.    21  vols., 

4to  :  The  Hague,  1747-67. 

14.  Dalrymple,  Alexander — Historical   Collection   of  the  several 

Voyages  and  Discoveries  in  the  South  Pacific  Ocean.  2  vols., 
4to:  London,  1770-71.  [The  text  is  taken  from  Valentyn, 
collated  with  Nos.  2,  3,  4, 6,  and  12]. 


*  Works  which  the  present  writer  has  not  seen  are  distinguished  by 
au  asterisk  at  end  of  tiUe. 
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16.  Burney,  Captain  Jame*) — Chronological  History  of  the  Dis- 

coTerieA  in  the  South  Sea.    5  vols.,  4to :  London,  1808-17. 

[The  narrative  is  taken  from  Sir  Joseph  Banks'  manuscript 

mentioned  above]. 
16.  Eyries,  J.  B.,  ami  Malte  Brun — Nouvelles  Annales  des  Voyages. 

44  vols.,  8vo  :  Paris,  1819-28.* 


* 

Booh  and  Ariiclett  relating  to  Tasman. 

Witsen,  Nicolas— Noord  en  Oost  Tartaryp  (North  and  East  T&rtary) . 
2  vols.,  foi. :  Amsterdam,  1705.* 

[Contains  some  particulars  of  vovage  of  1644]. 

Du  Bois,  J.  P.  J. — Vie  des  (jrouvemeurs  Grenerauz,  avec  Tabrege  de 
riiistoire  des  etablissemens  Hollandois  aux  Indes  Occidentales. 
4to  :  The  Hague,  1763. 

[Contains  hfe  and  portrait  of  Van  Diemen]. 

Flinders,  Captain  Matthew — Voyage  to  Terra  Australis,  1801-3. 
2  vols.,  4to  and  atl.  fol.    London,  1814. 

Moll,  Ger. — Verhandeling  over  eenige  vroegere  Zeetogten  der 
Nederlanders.  (Essay  on  some  earlier  voyages  of  the 
Dutch.)     8vo  :  Amsterdam,  182.5. 

Siebold,  Ph.  Fras.  von — Documens  importans  sur  la  decouverte  des 
lies  de  Bonin  par  les  navigateurs  Neerlandais  [Quast  et 
Tasman]  en  1639.    8vo  pamph. :  The.Ha^ue,  1843.* 

Swart,  Jacob— Cook  en  Columbus  .  .  .  met  bijvoegine  van  den 
Nederlandschen  ontdekker  A.  J.  Tasman— (Cook  and 
Columbus,  with  an  addition  respecting  the  Dutch  discoverer 
A.  J.  Tasman.)  In  Tindal  and  Swart's  Verhandelingen,  &c. 
(Papers  on  Nautical  Affairs).  N.S.,  Vol.  3.  8vo :  Amster- 
dam, 1843. 

Swart,  Jacob — Instructie  of  Lastbrief  voor  den  Schipper  Com- 
mandeur  A.  J.  Tasman  in  1644.  (Instructions  or  Commis- 
sion for  the  Captain  Commander,  &c.)  In  Tindal  and  Swart's 
Verhandelingen,  &c.    N.S.,  Vol.  4.    8vo:  Amsterdam,  1844. 

Lauts,  G. — Abel  Jansz.  Tasman.  In  Tindal  and  Swart's  Verhan- 
delingen, &c.    N.S.,  Vol.  4.    8vo:  Amsterdam,  1844. 

Gell,  Rev.  John  Philip—On  the  first  Discovery  of  Tasmania  in 
November  and  December,  1642.  In  Tasmanian  Journal  of 
Natural  Science,  Vol.  2 :  London,  1845. 

Boekeren,  G.  R.  Voormeuleu  van — Reizen  en  ontdekkingstogten 
ran  A.  J.  Tasman,  van  Lutkegast  (Voyages  and  discovery 
expeditions  of^  &c.)     16mo  :  Groningen,  1849. 

Calder,  James  Erskine— -Some  account  of  that  part  of  Forestier's 
Peninsula,  Tasmania,  visited  by  A.  J.  Tasman  in  1642.  The 
Hohart  Town  Courier^  24th  November,  1849. 

Siebold,  Ph.  Fras.  von — Geschichte  der  Entdeckungen  im  Seegebiete 
von  Japan.  (History  of  the  discoveries  in  the  Japan  Seas.) 
4to  and  atlas :  Leyden,  1851-62. 

Leupe,  P.  A. — Abel  J.  Tasman  en  Franchoys  Jacobsz  Visscher: 
1642-1644.  In  Bijdra^n  tot  de  taal-  land-  en  volkenkunde 
^-an  Nederlandsch-Indie.  (Contributions  to  the  phj^ology, 
geography,  and  ethnography  of  Netherlands-Ipdia.)  Vol.  4t 
|yo ;  Amsterdam,  1856, 
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Major,  Richard  H.— Early  Voyaffen  to  Terra  Australiff,  now  called 
Australia.    8vo :  London  (Hakluyt  Society),  1859. 

Swart,  Jacob  -Journaal  van  de  rcis  naar  het  Oubekende  Zuidland 
in  den  jaar  1642,  door  A.  J.  Tasraan.  (Journal  of  the 
voyage  to  the  Unknown  South  Land  in  the  year  1642,  by  A. 
J.  Tasman.)     8vo :  Amstrnlam,  1860. 

Chijs,  J.  van  der,  and  Norman,  II.  D.  L. — In  Tijdschrifl  voor  In- 
dische  taal-&c.  kunde.  (Journal  of  Indian  philology,  &c.). 
Vol.  12.    8vo:  Amsierdaui,  1802.* 

Leupe,  P.  A. — De  Beizrn  der  Ninlerlandera  naar  het  Zuidland  of 
Nieuw  Holland  in  de  17*  on  18*  eeuwen.  (The  voyages  of 
the  Dutch  to  the  South  Land  or  New  Holland  in  tlie  17tli  and 
18th  centuries.)    8yo :  Ain8terdam,  1868. 

Leupe,  P.   A. — De  Handschriften  der  ontdekkingreis  van  A.  J. 
Tasman  en  F.  J.  Visscher :  1642-1643.    (The  manuscripts  of 
the  discovery  voyajje  of  A.  J.  Tasman  and  F.  J.  Visscher.) 
In  FruinV  Bijdragen  voor  vaderlandscho  eeschiedenis,  &c.)  I 

(Contributions  for  the  history,  &c.  of  the  Fatherland) .    Vol,  7. 
8yo:  Amsterdam,  1872.  \ 

Dozy,  Chas.    M. — Abel  Janszoon  Tasman.    In  Bijdragen  tot  de  i 

taal-  &c.  kunde,  &c.,  5th  series.  Vol.  2.    8vo :  The  Hague, 
1887. 

Walker,  James  B. — The  Discovery  of  Tasmania  in  1642;  with 
Notes  on  the  localities  mentioned  in  Tusman's  Journal  of  the 
Voyage.  In  Paiiers,  &c.  of  The  Royal  Society  of  Tasmania 
for  1890.     8vo:  Hobart,  1891. 

Mault,  Alfred— On  an  old  Manuscript  Chart  of  Tasmania  in  the 
Records  of  the  India  Office.  In  Transactions  of  the  Australian 
Association  for  the  Advancement  of  Science  for  1892. 
8vo:  Hobart,  1892. 

Ileores,  J.  E. — Abel  Janszoon  Tasman.  In  Groningsche  Volks- 
almanak  voor  het  jaar  1893.  (Groningen  People's  Almanac 
for  the  year  1893).    8vo :  Groningen,  1893. 

Stamperius,  J. — Abel  Tasman.    8vo  :  Haarlem,  1893.* 

llocken.  Dr.  T.  M. — Abel  Tasman  and  hU  Journal.  Paper  read 
before  the  Ota^o  Institute,  10th  September,  1895.  8vo, 
]iamph. :  Dunedm,  1895. 

Heeres,  J.  £.,  and  Coote,  C.  H.  Abel  Jansz  Tasman^s  Journal  of 
his  discovery  of  Van  Dienien^s  Land  and  New  Zealand  in 
1642,  with  documents  relating  to  his  exuloration  of  Australia 
in  1644  ;  being  photo-lithographic  facsimiles  of  the  original 
manuscripts  at  The  Haeue  and  elsewhere,  with  English 
translation.  Edited,  with  introduc:tion,  biographical  and 
geographical  notes,  by  J.  E.  Heeres,  of  the  Dutch  State 
Arcnives,  and  C.  H.  Coote,  of  the  British  Museum.  53  maps 
and  designs.  Folio:  Amsterdam,  Frederik  Muller  k  Co. 
(In  the  press.)* 
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APPENDIX. 


THE  DISCOVERY   OF  TASMA.NIA. 

From  Tasman's  Journal,  1642.* 

23rd  November.t — Good  weather,  and  the  Avind  S.W.,  with 
a  fresh  p^alo.  In  the  morning  found  that  oui*  rudder-hend 
was  broken  in  two  in  the  tiller-mortise ;  whereupon  lay  to 
under  shortened  snil,  and  put  a  plank  on  either  side.  Noon, 
found  our  huitude  42°  50',  and  longitude  162°  51'.  Course 
held  E.,  and  sailed  25  (100)  miles.  Here  found  one  deorree 
north-westerly  variation,  which  here  decreases  very  rapidly. 
According  to  our  reckoning  had  the  west  side  of  Nova  Guinea 
to  the  north  of  us. 

24th  November. — Good  weather  and  clear  sky.  Noon, 
found  latitude  42°  25',  and  longitude  163°  31'.  Course  kept 
E.  by  N.,  and  sailed  30  (120^  miles.  The  .wind  from  the 
S.W.,  and  afterwards  S.,  with  *a  gentle  top-gallant  breeze. 
Afternoon,  about  4  o'clock,  saw  land.  Had  it  E.  by  N.  from 
US  10  (40)  miles  by  our  reckoning.  It  was  very  high  land. 
Towards  evening  saw  in  the  E.S.E.  three  high  mountains, 
and  in  the  N.E.  also  saw  two  mountains,  but  not  so  high  as 
those  to  the  south.  Here  had  a  true  pointing  compass.  In 
the  evening,  in  the  first  glass  when  the  watchj  was  set  (8  p.m.), 
pi-oposed  to  the  council  of  our  ship  with  the  under  mates, 
whether  it  would  not  be  best  to  stana  off  the  shore  to  sea ;  and 
required  their  opinion,  when  they  thought  this  to  be  most 
advisable.  Whereupon  unanimously  approved  after  3  glasses 
(9*30  p.m.)  to  lie  out  from  the  shore  and  run  from  it  10  glasses 
(5  hours),  when  we  should  stand  hack  to  the  land  :  all  more 
fully  appearing  in  the  resolution  of  this  date  to  which  we  refer. 
At  nignt,  after  3  glasses  (1^  hours),  the  wind  was  S.E.  Tacked 
from  the  shore,  and  sounded  in  100  fathoms,  clean  white  fine 
sand  with  small  shells;  afterwards  sounded  again,  and  had 
black  coarse  sand  with  small  stones.  At  night  uad  the  wind 
S.E.  with  gentle  breeze. 

«  26th  November. — Morning,  nearly  calm.    Hoisted  the  white 
flag  and  the  flag  at  the  mizzen-top-gallant-mast,  whereupon 

*  Translated  from  S wart's  edition  of  the  Journal,  with  notes,  &c.,  puh- 
lished  at  AmMerdam  in  1860.  A  strictly  literal  translation  has  been 
preferred,  as  giving  a  better  idea  of  the  quaintnesa  of  the  original. 

t  The  days  are  i«ckoned  from  midnight  to  midnight.  The  longitude  is 
calculated  from  the  meiddian  of  the  Peak  qf  Teneriff'e, 

t  The  first  watch  w«s  from  8  p.m.  to  midnight  A  hf^lf-hour  sand-glass 
^88  used  to  ifteasare  the  time^ 
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the  offioen  of  the  Zeekan  with  their  mates  came  on  board  us, 
when  we  called  the  council  and  re:M)lyed  with  them,  as  is  to  be 
seen  bj  the  resolution  of  this  day,  and  is  there  set  out  at 
length,  to  which  we  here  refer.  I'owards  noon  ^ot  the  wind 
S.E.,  and  afterwards  S.S.E.  and  S.  Tacked  for  the  shore. 
In  the  evening,  about  5  o'clock,  came  under  the  shore.  Three 
miles  (12)  out  from  the  shore  had  60  fathoms,  coral  bottom  ; 
1  mile  out  (4  miles)  bad  clean  fine  white  sand.  Found  this 
coast  stretching  8.  by  £.  and  N.  by  W.,  a  smooth  [bare]  coast, 
and  had  reached  latitude  42^  30',  and  mean  longitude  163^  60'. 
Tacked  again  from  the  shore.  The  wind  blew  8.S.E.,  top- 
gallant breeze.  When  you  come  from  the  W.  and  find  that 
you  have  4®  north-westerly  variation,  then  you  may  look  out 
for  land,  because  the  variation  here  decreases  very  rapidly.  If 
it  happens  that  you  get  rough  weather  from  the  westerly 
quarter,  then  you  may  well  lie  to,  and  not  sail  ahead.  Here 
on  the  coast  you  have  a  compass  pointing  true.  We  have  also 
the  mean  longitude,  which  we  determined  by  eaph  working  out 
his  reckoning  and  taking  the  mean.  Wlierefrom  we  find  this 
land  to  be  in  the  longitude  of  IGS"  50'. 

This  land  is  the  first  land  in  the  South  Sea  (Zuytzee)  that  we 
have  met  with,  and  is  }et  known  by  no  European  nations. 
So  we  have  given  this  land  the  name  of  Anthoony  van 
DiEMENSLANDT,  in  houor  of  the  Most  Honorable  the  Governor- 
General,  our  High  Master,  who  sent  us  out  to  make  these 
discoveries.  The  islands  lying  round  about  it,  as  many  as  are 
known  to  us,  we  have  named  ailer  the  Honorable  Members  of 
the  Council  of  India,  and  may  be  seen  on  the  small  chart 
made  thereof. 

[Here  there  are  in  the  manuscript  some  sketches  of  land, 
of  which  two  are  found  in  Valsnttn,  p.  48,  No.  1a 
and  No.  5e.  The  other.  No.  5b,  I  have  not  found  in 
the  manuscript. — Jacob  Swart.] 

26th  November. — Had  the  wind  easterly,  gentle  breeze, 
hazy  weather,  so  that  we  could  not  see  land.  Reckoned  we 
wei*e  about  9J  (38)  miles  from  the  shore.  Towards  noon, 
hoisted  the  flag  at  the  raain-top-gallant-madt,  whereupon  the 
Zeehaen  immediately  came  up  under  our  stern,  when  we  hailed 
her  people  that  Sr.  Gilsemans  should  come  aboard.  Where-  * 
upon  the  said  Gilsemans  without  delay  came  on  board  us,  and 
we  made  known  to  him  the  matters  which  are  mentioned  in 
the  under-written  note,  and  are  to  be  taken  with  him  to  his 
ship,  in  order  to  show  the  same  to  the  Skipper,  Gbrrit  Jaxbz, 
and  also  for  orders  to  their  mates. 

'<  The  officers  of  the  fly-ship  Zeehaen  shall  in  their  daily  log 
describe  this  land,  which  we  saw  ^esterdajr  and  &ro  Qow  iieari 
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as  in  lonfi^tade  16S°  fiO' — because  by  mutual  reckoning  we 
find  it  tbue,  and  this  loncpitude  as  settled — and  begin  to 
reckon  the  longitude  afresh  from  thence.  He  who  before  this 
has  longitude  160^  or  more,  shall  now  make  his  reckoning 
from  that  land.  This  is  therefore  done  in  order  to  avoid  all 
mistakes  as  much  as  is  in  any  way  possible.  The  officers  of  the 
Zeehaen  shall  give  the  same  charge  to  the  mates,  and  shall  also 
observe  it,  because  we  find  this  to  be  fitting ;  and  the  charts 
which  are  hereaAer  made  by  any  one  shall  lay  down  that  land 
in  the  mean  longitude  as  before  stated  of  163°  50'. 
^'  Oiven  on  the  Ueenukei^cq^  date  as  above. 

''(Underaigned)  Abel  Jansz  Tasman.'* 

Noon,  reckoned  we  were  in  S.  latitude  43^  86',  and  longi* 
tude  163°  2^.  Course  kept  S.8.W.,  and  sailed  18  (72)  miles. 
Had  half  a  degree  north-westerly  variation.  Got  the  wind 
N.£.     Set  our  course  E.S.E. « 

27th  November. — Morning,  saw  the  coast  ap;a]n.  Our 
course  was  still  E^.E.  Noon,  reckoned  we  were  in  S.  latitude 
44°  4',  and  longitude  164°  2^.  Course  held  S.E.  by  £.,  and 
sailed  13  (52)  miles.  It  was  drizzling,  misty,  hazy,  and  rainy 
weather ;  the  wind  N.E.  and  N.N.E.,  with  gentle  breeze.  At 
night,  after  7  glasses  in  the  first  watch  (11*30  p.m.),  lay  to 
under  shortened  sail.  We  dared  not  sail  on,  by  reason  that  it 
was-  so  dark. 

28th  November. — Morning,  still  cloudy, misty,  rainy  weather. 
Made  sail  again.  Set  our  course  E.,  and  afterwards  N.E.  by 
N.  Saw  land  N.E.  and  N.N.E.  from  us,  and  stood  straight 
for  it.  The  coast  here  stretches  S.E.  by  E.  and  N.W.  by  W. 
This  land  runs  away  here  to  the  east  so  far  as  I  can  observe. 
Noon,  by  reckoning  in  latitude  44°  12',  and  longitude  165°  2^ ; 
and  course  held  E.  by  S.,  and  sailed  11  (44)  miles.  The  wind 
from  the  N.W.,  with  gentle  breeze.  In  the  evening  came 
under  the  shore.  There  are  under  the  shore  some  small 
islands,  one  of  which  looks  like  a  lion.  This  lies  about  3  (12) 
miles  out  to  sea  from  the  mainland.  Evening  got  the  wind 
E.    At  night  lay  to  under  shortened  sail. 

29th  November. — Morning,  were  still  near  the  rock  which 
looks  like  a  lion*s  head.*  Had  the  wind  westerly,  with  top- 
gallant breeze.  Sailed  along  the  coast,  which  here  stretches  east 
and  west.  Towards  noon  passed  two  rocks,  the  most  westerly 
looking  like  Pedra  Branca^  which  lies  on  the  coast  of  Ckina ; 
the  most  easterly,  looking  like  a  high  rugged  tower,  lies  about 
4  (16)  miles  out  from  the  mainland.  Ran  through  between 
these  rocks  and  the  land.  Noon,  reckoned  we  were  in  latitude 
43°  53',  longitude  166°  3'.     Course  held  E.N.E.,  and  sailed 
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12  (48)  miles.  Still  sailed  along  the  shore.  In  the  evening, 
about  5  o*clock|  came  before  a  Inty.*  It  seemed  that  we  wonld 
likely  find  a  good  anchorage  there.  Wherefore  resolved  with 
our  ships*  council  to  run  into  it,  as  appears  by  the  said  resolution. 
Were  almost  in  the  bay  when  there  presently  arose  such  a 
violent  wind  that  we  were  obliged  to  take  in  our  sails  and  run 
back  to  sea  under  shortened  sail,  because  it  was  impossible 
with  such  a  wind  to  come  to  an  anchor.  In  the  evening 
resolved  to  stand  out  to  sea  for  the  night  under  shortened  sail 
that  we  might  not  &11  on  a  lee  shore  in  such  a  storm.  All 
which  is  to  be  seen  more  at  lar^se  in  the  above-mentioned 
resolution,  whereto  (to  avoid  prolixity)  we  here  refer. 

Ultimo  November. — Morning,  at  dawn,  tacked  to  the  shore. 
Had  been  driven  off  from  the  shore  so  far  by  wind  and  current 
that  we  could  scarcely  see  land.  Did  our  best  to  approach  it 
again.  Noon,  had  land  N.W.  from  us  ;  tacked  to  the  west, 
the  wind  northerly,  but  not  serving  us  to  fetch  the  land. 
Noon,  found  latitude  43°  41',  longitude  168°  3'.  Course  held 
£.  by  N.y  and  sailed  20  (80)  miles,  with  stormy  and  unsettled 
weather.  Here  the  compass  showed  true.  A  little  after  noon 
tacked  to  the  west,  with  hard  unsteady  breeze.  Tacked  to  the 
north  under  shortened  sail. 

Primo  December. — Morning,  weather  somewhat  more  mod- 
erate. Set  our  topsails ;  the  wind  W.S.W.,  with  top-gallant 
breeze.  Steered  our  course  for  the  shore.  Noon,  founa  latitude 
43°  10',  and  longitude  167°  65',  Course  held  N.N.W.,  and 
sailed  8  (32)  miles,  and  was  almost  calm.  At  noon,  hoisted 
the  white  flag,  whereupon  our  friends  of  the  Zeehaen  came  on 
board,  when  we  resolved  together  that  it  would  be  best  and  most 
expedient,  if  wind  and  weather  but  permitted,  to  get  on  land, 
the  sooner  the  better,  so  as  to  obtain  a  nearer  knowledge  of  its 
situation,  and  also  to  see  what  refreshments  were  to  be  had,  as 
the  resolution  of  to  day  shows  more  at  large.  Afterwards  got 
a  little  breeze  from  the  eastward.  Ran  towards  the  shore  to 
examine  whether  some  good  anchorage  can  be  got  hereabouts. 
About  an  hour  afier  sunset  let  go  the  anchor  in  a  good  har- 
bour, in  22  fathoms,  between  white  and  grey  fine  sand,  good 
holding  ground ;  for  which  we  must  show  thankful  hearts  to 
Almighty  God. 

[Here  in  Tasman^s  Journal  is  the.  little  map  found  in 
Valentyn,  pp.  48,  49.  The  degrees  of  longitude  in 
Valentyn  aiflPer  one  whole  degree  from  those  in  Tas- 
man's  Journal.  Also  the  two  little  ships  of  the  latter 
are  not  found  in  the  little  map  in  the  Journal. — Jacob 
Swart.] 
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2nd  December. — Early  in  the  morning  sent  the  Pilot-Major, 
Frakcoy  Jacobsz,  with  our  long-boat  {chaloup\  with  4 
musketeers  and  6  rowers,  every  one  provided  with  a  pike  and 
sidearms,  together  with  the  launch  ipraeutien^  sioep)  of  the 
Zeehaetif  and  one  of  their  second  mates  and  6  masketeers,  to 
an  inlet  (mrvijch),  which  was  situated  fully  a  long  mile  (/.r., 
over  4  miles)  north-west  of  us,  in  order  to  see  what  useful 
things — such  as  fresh  water,  refreshments,  timber,  and  other 
things— might  be  obtainable  there.  About  3  hours  before 
evening  our  boats  returned,  bringing  various  samples  of  vege- 
tables, which  they  had  seen  growing  in  abundance,  some  not 
unlike  certain  herbs  which  grow  at  the  Cabo  de  Bona  Esper^ 
ance  {Cape  of  Good  Hope),  and  are  fit  for  use  as  pot  herbs. 
Others  were  long  and  saltish,  which  have  no  ill-likeness  to  sea- 
parsley.  The  Pilot-Major  and  the  second-mate  of  the  Zeehaen 
reported  what  follows,  namely  : — 

That  they  had  rowed  al)ove  a  mile  (4  miles)  to  the  said 
point,  where  they  had  found  high  but  level  land  with  herbs 
(not  planted,  but  springing  from  God  and  nature),  fruitful 
timber  in  plenty,  ana  a  running  watering  place,  and  many  open 
valleys  ;  which  water  was  go<M  indeed,  but  very  troublesome  to 
draw,  and  running  so  slowly  that  it  could  [only  be  taken  out 
with  a  bowl. 

That  they  had  heard  some  sound  of  people  ;  also  a  playing 
nearly  like  a  trumpet  or  small  gom  [gong],  which  was  not  far 
from  them,  but  they  had  not  got  to  bee  anyone. 

That  they  had  seen  two  trees  about  2  to  2^  fathoms  thick, 
60  to  65  feet  high  below  the  branches,  which  trees  had  been 
hacked  into  with  flints,  and  the  bark  peeled  off  in  the  form  of 
steps  (in  order  to  climb  up  thereby  and  take  birds'  nests),  each 
being  full  5  feet  from  the  other.  So  that  they  presumed  that 
there  were  very  tall  men  here,  or  that  they  must  know  how  to 
climb  the  said  trees  by  some  device.  In  one  tree  these  cut 
steps  seemed  so  fresh  and  green  as  if  not  four  days  had  pnssed 
since  thev  had  been  hewn. 

That  they  had  observed  in  the  earth  footprints  or  scratchings 
of  some  beasts,  not  ill-resembling  the  claws  of  a  tiger.  They 
also  brought  on  board  some  dung  of  four-footed  beasts  (as 
they  presumed  and  could  observe),  besides  a  little  gum,  fine  in 
appearance,  which  drops  out  of  the  trees,  and  has  a  resem- 
blance to  gumlac  (f/otnma  larva).  ThHt  about  the  east  point  of 
this  bay,  having  sounded  at  high-water,  they  had  found  13  to 
14  feet ;  the  ebb  and  flood  there  about  3  feet. 

That  in  the  entrance  of  the  said  point  they  had  seen  a  mul- 
titude of  gulls,  wild  ducks,  and  gesse,  but  none  landward ; 
though  they  had  indeed  heard  the  noiseof  them  ;  and  had  observed 
|io  fish,  but  divers  musgels  sticking  in  sundry  places  on  bushes, 
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That  the  country  is  Generally  oocnpied  with  trees,  which 
stand  so  thinly  scatterea  that  you  may  pass  throueh  every- 
where and  see  to  a  far  distance  ;  so  that  you  could  always  get 
sight  of  people  or  wild  beasts  in  the  country,  as  it  is  unen- 
cumbered by  thick  wood  or  underwood;  which  should  give 
great  facility  for  the  exploring  of  the  country. 

That  in  various  places  in  the  interior  they  had  seen  many 
trees  which  had  been  deeply  burnt  into  above  their  roots. 
The  earth  was  here  and  there  beaten  down  and  burnt  as  hard 
as  stones  by  the  lighting  of  fires  on  it. 

A  little  before  our  bouts  (which  were  coming  on  board)  got 
within  sight|  we  saw  at  times  a  thick  smoke  rising  on  the 
land,  which  lay  about  W.  by  N.  from  us.  We  therefore  pre- 
sumed that  our  people  were  doing  it  for  a  signal,  because  they 
were  delayed  so  long  in  returning  ;  for  they  had  their  orders  to 
come  back  to  us  with  speed,  partly  in  order  to  inform  us  of 
their  discoveries,  or  otherwise,  if  they  saw  there  was  nothing 
useful  there,  that  they  might  go  to  examine  other  places,  so 
that  no  time  should  be  spent  uselessly.  Our  people  having 
come  on  board  we  asked  them  whether  they  had  been  there- 
abouts and  had  lighted  fires,  whereupon  they  replied  that  they 
had  not,  but  that  at  divers  times  and  places  in  the  woods  they 
also  had  seen  smokes  ;  so  that  without  doubt  there  must  be 
men  in  this  place,  and  these  of  an  uncommon  stature. 

To-day,  had  much  variuble  wind  from  the  eastward,  but  the 
most  of  the  day  a  stiff  steady  gale  from  the  S.£. 

3rd  December. — To-day  we  went  with  the  Merchant  GiL- 
BEMANs  and  our  boats,  as  yesterday,  with  musketeers,  the 
rowers  being  provided  with  pikes  and  side  arms,  to  the  8.E. 
side  of  this  bay.  Where  we  found  water,  but  the  land  so  low 
that  the  fresh  water  was  made  brackish  and  salt  through  the 
breaking  of  the  sea,  and  the  ground  was  too  rocky  to  sink 
wells.  Therefore  returned  on  board,  summoned  the  council 
of  our  two  ships,  with  whom  we  resolved  and  found  to  be 
good,  as  is  shown  by  the  resolution  of  this  date,  where  it  is  to 
be  seen  at  length  and  is  set  forth ;  whereto  for  brevity^s  sake 
we  here  refer.  Afternoon,  we  went  with  the  said  boats, 
together  with  the  Pilot-Major  Francoys  Jacobsz,  the  Skipper 
Gerrit  Jansz,  Isack  Gilsemans,  Merchant  of  the  Zeehaen^ 
the  Junior  Merchant  Abraham  Coomans,  and  our  Chief 
Carpenter  Pieter  Jacobsz,  to  the  S.E.  comer  of  this  bay, 
having  with  us  a  pole  with  the  Company's  mark  cut  therein, 
and  the  Prince's  flag,  in  order  to  set  the  same  up  there,  so  that 
it  may  be  evident  to  posterity  that  we  have  been  here  and 
taken  the  said  land  for  a  possession  and  property.  Having 
rowed  with  our  boats  about  half  way,  it  began  to  blow  hard 
and  the  sea  to  rise  so  hig^b  that  the  launch  of  the  Zeehaiuj  in 
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which  were  the  Pilot-Major  and  Sr.  Gilsehans,  wds  obliged 
to  retnm  on  board.  We  went  on  with  our  long-boat  {chalouv\ 
coming  cloee  under  the  shore  into  a  little  bay  which  lay 
W.S.  W.  from  the  ships.  The  surf  broke  at  such  a  rate  that 
the  land  could  not  be  approached  without  danger  of  the  boat 
being  dashed  in  pieces.  We  ordered  the  said  carpenter  to 
swim  ashore  by  himself  with  the  pole  and  Princess  flag,  and 
remained  with  the  long-boat  lying  to  the  wind.  We  made  him 
set  up  the  said  pole  with  the  flag  at  the  top  in  the  earth  before 
a  decaying  tree,  the  lowest  one  of  a  group  of  four  noticeable 
high  trees  standing  in  the  form  of  a  crescent  about  the  middle 
of  this  bay.  This  tree  is  burnt  just  above  the  foot,  and  is 
indeed  the  tallest  of  the  other  three/  though  it  appears  to  be 
not  so  highy  since  it  stands  on  the  declivity  of  the  cluster.  It 
has  at  the  top  above  its  crown  two  high  dry  branches  sticking 
out,  so  uniformly  set  about  with  dry  twigs  and  branchlets  that 
it  looks  like  the  great  horns  of  a  stag.  Moreover,  on  the 
undermost  side  there  stands  a  very  green  and  round  well- 
crowned  branch,  the  shoots  of  which,  by  their  even  proportion, 
made  the  said  tree  very  elegant  and  like  the  top  of  a  larding 
pin.  After  the  head  carpenter  had  accomplished  the  matter 
above  rehearsed,  in  view  of  me,  Abel  Jansz  Tasman,  the 
Skipper  Gerrit  Jansz,  and  the  Junior  Merchant  Abraham 
CooMANS,  we  rowed  the  boat  as  near  to  the  shore  as  we  dared 
venture,  and  the  said  carpenter  swam  back  again  to  the  long- 
boat through  the  surf;  when,  after  accomplishing  this  matter, 
we  rowed  back  again  on  board,  leaving  tne  above-mentioned 
as  a  memorial  to  pbsterity  and  to  the  inhabitants  of  this 
country,  who  did  not  show  themselves,  although  we  suspected 
that  some  of  them  were  not  far  from  there,  and  kept  watchful 
eyes  on  our  proceedings. 

We  did  not  look  for  herbs,  for  on  account  of  the  roughness 
of  the  sea  no  one  could  reach  the  shore  save  by  swimming,  so 
that  it  was  impossible  to  bring  anything  to  the  long-boat.  All 
day  the  wind  was  mostly  northerly.  In  the  evening  took 
observation  of  the  sun,  and  found  3°  N.E.  variation.  With 
sunset  got  a  strong  north  wind,  which  rapidly  increased  to  so 
violent  a  storm  from  the  N.N.W.  that  we  were  constrained  to 
strike  both  yards  and  to  let  go  our  bower  anchor. 

4th  Decemlier.^-With  the  dawning  of  day  the  storm 
abated.  The  weather  moderate,  and  the  wind  bemg  off  shore 
W.  by  N.  Hove  in  the  bower  anchor  again.  The  said 
anchor  being  hove  up  and  got  above  water,  saw  that  both 
flukes  were  so  far  gone  that  we  got  home  nothing  but  the  bare 
shafl.     Weighed  the  other  anchor  also,  and  got  under  sail,  in 
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FUBTHEE  CONTErBFTIONS  TO  THE  HISTORY  OP 
THE  FOSSIL  FLORA  OF  TASMANIA. 

Part  II. 
Bt  R.  M.  Johnston,  F.L.S. 
(Read  May  20th,  1895.) 

The  second  of  this  series  of  contributions  to  the  history  of 
our  Fossil  Flora  refers  largely  to  collections  of  plants  made 
by  the  Rev.  J.  Bufton,  P.L.S.,  from  Upper  Mesozoic  coal 
measures  shales  in  the  neighbourhood  of  Dunally,  which 
collection  this  accomplished  naturalist  kindly  placed  at  my 
disposal  It  will  be  seen  from  the  notes,  descriptions,  and 
figures  which  follow  that  I  have  been  enabled  by  these  collec- 
tions to  add  to  the  list  several  interesting  plant  forms  new 
at  least  to  our  Tasmanian  Fossil  Flora. 

With  one  or  two  of  the  forms,  new  to  science,  it  has  afforded 
me  great  pleasure  to  associate  the  name  of  the  discoverer. 

I  am  indebted  also  to  my  friend,  A.  Montgomery,  M.A., 
F.Q.S.,  our  Government  Qeologist,  for  more  perfect  specimens 
of  three  species  of  undescribed,  or  imperfectly  described^ 
fossil  plants  occurring  in  the  coal  measures  of  Fingal, 
Seymour,  and  York  Plains. 

By  the  more  perfect  examples,  thus  obtained,  I  have  been 
enabled  to  add  a  new  genus  to  our  list  (Strzeleckid)  of 
Mesozoic  plants,  and  also  three  new  species.  I  had  long  been 
on  the  outlook  for  perfect  examples  of  these  forms,  which  I 
recognised  many  years  ago ;  but  the  specimens  in  my  posses- 
sion hitherto  were  too  imperfect  to  determine  their  specific 
characters  satisfactorily. 

I  have  also  added  to  the  list  one  or  two  interesting  forms 
obtained  by  myself  some  years  ago  from  shales  of  Upper 
Mesozoic  Age  at  Lord's  Hill,  New  Town,  and  elsewhere. 

I  have  in  a  separate  table  prepared  a  complete  classified  list 
of  all  the  species  of  fossil  plants  known  to  me  of  Permo-carbo- 
niferous  and  Mesozoic  Age  which  have  been  described  to  date, 
including  those  new  forms  described  in  this  contribution* 
This  table  (embracing  75  species)  is  also  arranged  to  show 
what  I  now  conceive  to  be  the  probable  order  of  succession 
of  the  principal  groups  and  formations ;  and  against  each 
are  recorded  their  respective  floras  for  the  benefit  of  the 
stratagraphist  and  the  mining  expert. 

Strzekekia,  nov.  gen. 

Frond  simple ;  f(  rm  variable ;  now  equlla^erj.1  or  inequi« 
lateral ;  now  oblique,  falcate,  or  symmetrical ;  now  elongate- 
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lanceolate,  elongate-spathulate,  or  linear-laoceolate,  and  in 
mdimentarj  forms,  frequently  wide,  inequilateral,  oblique, 
and  Bubtrigonal.  In  all  forma  there  is  a  gradual  tapering 
towards  the  base  to  a  linear  strap-shaped  petiole,  which  is 
more  or  less  amplezicaul;  no  mid-rib;  nerves  numerous, 
distinct,  ascending  from  base,  and  from  the  crowded  mid-rib- 
like central  series,  at  a  very  acute  angle  to  the  margin,  but 
never  anoitomoiing.  The  central  series  become  less  crowded 
towards  middle,  and,  towards  apex,  the  central  series  spread 
out  and  diverge  sjmmetrioally  as  in  the  lateral  series. 

This  genus — evidently  a  tufted  form-^omes  near  to 
gangamopterii  in  all  characteristics,  from  which  it  is  distin- 
guished oy  the  total  absence  of  nerve  anastomoses. 

So  far  as  known  this  genus  is  confined  to  the  Upiier 
Mesozoic  coal  measures,  and  occurs  commonly  in  the  upper 
coal  measure  shales  at  Mount  Nicholas  and  Spriog  Bay. 

Stneileckia  gangamopteroides,     (Not.  sp.     Figs.  5-7.) 

Frond  simple,  variable,  possessing  all  the  characteristics  of 
the  gc^nuB,  save  that  it  is  never  hnear,  as  in  the  following 
species. 

Mature  form  generally  broadest  above  the  middle ;  apex 
obtusely  pointed.  Qreatest  length  from  4  to  41  inches; 
greatest  breadth,  about  three-quarters  of  an  inch.  Lateral  or 
oblique  rudimentary  forms;  greatest  length,  2}  inches; 
greatest  breadth  (middle),  f  inch 

Locality,  Mount  Nicholas  coal  measures,  Tasmania 
(common). 

In  Plate  26,  Fig.  2,  "  Geology  of  Tasmania,"  I  referred  a 
doubtful  form  to  Pecopterii  caudata  (Mibi),  but  the  speci- 
mens thus  referred  to  did  not  show  the  neuration  clearly.  I 
am  now  confident  that  it  should  be  referred  to  S.  gangamop^ 
teraidee, 

Stneleckia  ienui/olia,     (Not.  sp.     Fig.  8.) 

Form  simple,  almost  symmetrical,  elongate,  linear-lance- 
olate ;  apex  obtusely  accnminate,  very  gently  narrowing  to  a 
long  attenuate,  and  slightly  oblique  petiole.  Nerves  distinct^ 
not  so  crowded  as  in  the  preceding  species  {8,  gangamop^ 
ieroides),  ascending  acutely  to  margin. 

Greatest  length  4i  to  4|  inches,  greatest  breadth  \  inch. 

Locality,  Mount  Nicholas  coal  measures,  Tasmania 
(common). 

Sphenopteris  Morrieiana,      (Not.  sp.    Figs.  14, 15.) 

Frond  large  (imperfect),  bi-pinnate,  deltoid,  or  lanceolate 
deltoid,  probably  2  to  3  feet  long  in  completed  state,  atf d 
about  8  or  9  inches  across  towards  base ;  $tipe^  rounded  aad 
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fina;  pinnoff  iomewhat  digtantl^  placed;  spaces  varying 
from  l|  ioehes  in  the  upper  portion  to  1^  and  even  2  incfaea 
in  the  lower,  generally  ascending  in  a  gentle  curve  from 
rhachis  at  an  angle  of  45^-50^.  Pinnm  broadly  linear- 
lanceolate,  opposite  in  tbe  upper  portion  of  frond  and 
alternate  in  the  lower.  Pimmdes  numerous,  somewhat  dis* 
taat,  sub-opposite,  variously  lobed,  linear-lanceolate  and  gene- 
rally wavy  or  falciform.  The  series  on  upper  side  of  rhachin 
are  somewhat  erect,  and  are  directed  towards  apex  of  froad» 
overlapping  about  i  of  the  lower  series,  which  curve 
forwards  towards  extremities  at  a  more  acute  angle.  Each 
pinnule  gradually  broadens  towards  base,  where  it  is  sod* 
denly  rounded  and  constricted,  and  becomes  almost  petiolate. 
The  basal-lobe  of  upper  side  is  bent  or  inflated  into  an 
auricle,  whose  lower  margin  runs  almost  parallel  for  some 
distance  with  Ihe  rhachis.  The  rounded  basal-lobe  of  lower 
aide  is  cut  away  more  sharply.  Each  side  of  pinnule  is 
incised  to  about  half  of  its  breadth  by  a  number  of  ovately- 
rounded  lobes,  usually  with  a  dentate  or  obscurely  trilobate 
terminal.  The  number  of  pairs  of  lobes  diminishes  as  tbe 
pinnse  approach  apex  of  frond,  where  they  are  finally  reduced 
to  four,  and  even  three  pairs  of  lobes,  with  the  usual  dentate 
-er  obscurely  trilobate  terminal.  The  nerves  vary  with  the 
lobes  in  the  number  and  in  complexity  of  furcation.  Each 
pinnule  is  characterised  by  a  firm  wavy  mid-rib,  which  only 
evanesces  in  the  terminal  lobe;  from  the  mid-rib  a  single 
nerve  ascends  into  each  lobe,  which  rapidly  spreads  f  urcately. 
The  number  of  nervures  which  reach  the  margin  varies  not 
only  with  the  position  of  the  pinnule  on  the  frond,  but  also 
witn  the  position  of  the  lobe  on  the  pinnnle ;  in  tbe  pinnules 
towards  base  of  frond  the  basal-lobe  usually  has  7  or  8 
nervures,  which  in  branching  reach  the  margin.  These 
gradually  diminish  in  number  towards  terminal  of  pinnule, 
where  usually  only  three  or  four  nervures  reach  the  margin, 
A  similar  diminution  in  the  number  of  nervures  reaching 
margin  occurs  in  even  the  basal  lobe  of  pinnules  accordingly 
as  we  ascend  the  several  pinnse  to  the  apex  of  frond. 

I  have  described  this  handsome  fern  very  minutely, 
especially  as  regards  the  number  of  lobes  and  nervures,  as  a 
number  of  species  of  this  genus  in  Australia  and  Tasmania 
have  already  been  described  and  recognised  as  distinct  sj)eciea 
upon  small  fragments  of  detached  pinnules  only,  whose 
specific  separation  from  each  other  is  only  based  upon  such 
small  differences  as  occur  together  in  different  parts  of  the 
frond  of  the  more  perfect  specimen  now  described  by  me  aa 
a.  Marrinana. 

The  first  species  so  described  by  the  late  Professor  John 
Uorris  (S.  lobata)  may  well  be  included  under  the  specifio 
naue  covering  a  more  complete  specific  descriptiun  as  now 


Siren ;  And  posiibly  also  the  following  species: — 8,  fUseuMo^ 
.  hastaia,  8,  germana,  S»  plutnota^  originally  described  bj 
Professor  Sir  JbVed.  M'Coj  from  isolated  pinnale  fragment^ 
may  yet  be  referred  to  the  more  complete  type.  I  have  thought 
it  besti  in  order  to  avoid  confusion  with  the  older  specific 
names,  to  associate  the  form  described  and  figxired  by  me 
with  the  name  of  the  author  of  the  first  described  fragment 
(S.  lobata),  viz.,  SphenopterU  Marriiianat  mihi. 
Upper  Mesozoic  coal  measure  shales,  Seymour,  Tasmania. 

Sphenopteria  ta$manica,      (Nov*  sp.     Figs.  10-13.) 

Frond  bi-pinnate,  lanceolate,  probably  when  complete  12-1& 
inches  in  length.  Stipe  generally  erect,  round,  slender,, 
undulating.  Pinnm  opposite,  numerous,  closely  placed, 
symmetrical,  lioear-lanceolate,  falciform,  tapering  gently  and 
curving  upwards.  There  are  about  15  pairs  of  pmnules  on 
the  larger  pinnae  towards  the  middle  of  frond.  PinnvZes 
somewhat  ovato-deltoid,  opposite,  decurrent,  unsymmetrical, 
the  upper  base  being  extended  into  a  small  auricle,  which 
slightly  overlaps  the  lower  and  straighter  cut-away  base  of 
succeeding  pinnule  ;  margins  of  pinnule  simple  ;  the 
uniformly  auricled  base  of  pinnules  gives  a  winged  appear- 
ance to  the  very  slender  thread-like  stalks  of  pinnsB.  Nerves,. 
a  single  somewhat  strongly  marked  flexuous  nerve  ascends 
from  rhachis  into  each  pinnule,  branching  dichotomously  ^ 
generally  two  pairs  of  furcations  reach  margin  on  either  side 
of  pinnule,  and  one  pair  reaching  the  apex ;  but  these 
branchings  vary,  both  with  the  position  of  pinnule  on  pinnse 
and  on  froud,  the  lower  side  of  pinnule  often  having  one  or 
two  nerves  less  than  upon  upper  side.  All  these  nervures  are 
firm  and  well-defined. 

Greatest  breadth  of  frond,  8-3i  inches. 

Qreatebt  breadth  of  pinnaB,  ^-f  inch. 

Greatest  length  of  pinnule,  yV*;  inch. 
This  interesting  fern  was  discovered  by  the  writer  several 
years  ago  in  the  upper  coal  measure  shales  (Mesozoic)  at 
Xiord's  Hill,  New  Town,  near  Hobart.  It  is  very  distinct  from 
any  other  species  of  this  genus,  and  is  extremely  rare,  as  1 
have  found  no  trace  of  it  elsewhere  throughout  similar  for-^ 
mations  in  Tasmania. 

Pecopterie  Buftoni.    (Nov.  sp.    Pig.  3.) 

Frond  unknown.  Pinna  imparipinnate,  lanceolate-ovate; 
pinnules  or  lobes  simple,  sub-ovate,  with  round  or  bluntish 
apices,  curving  gently  upwards ;  the  narrow  rounded  sinus 
between  each  lobe  extends  nearly  to  rhachis,  forming  thereby  a 
continuous  narrow  wing  to  which  each  lobe  or  pinnule  is 
attached  by  its  whole  breadth;  margins  thickened  as  if 
caused  by  the  curvature  of  a  continuous  marginal  sori ;  mid- 
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rib  conspicaous ;  secondary  veins  concealed  in  a  somewhat 
coriaceous  integument. 

Although  the  fragment  is  very  imperfect,  the  above 
characters  will  serve  to  identify  it,  as  it  is  very  markedly 
distinct  from  any  other  allied  forms  described  as  occurring  in 
Australia  or  Tasmania. 

Collected  by  the  Bev.  J.  Bufton  from  the  Mesozoic  shales 
t>f  Dunally. 

Pbcoptebis  Gattdata.    (E.  M.  Johnston.    Fig.  4.) 

Fig.  4  is  now  referred  by  me  to  th^  above  species.  At 
first,  owing  to  the  more  delicate  structure  and  apparently 
finer  neuration,  I  was  inclined  to  separate  it  from  the  above 
species  under  the  name  Pe.eopteris  toruorius,  but  as  this 
small  difference  may  be  due  to  habitat  or  to  the  medium  in 
which  it  is  preserved,  I  have  thought  it  better  to  refer  it  for 
the  present  to  my  original  species  (P.  caudate).  The  figure 
given  is  presented  in  natural  size. 

Locality. — ^Altered  shales  near  East  Bay  Neck,  Tasman 
Peninsula,  Tasmania. 

Collected  by  the  Eev.  J.  Bufton,  Dunally. 

Thinnfeldia  Buftoni,     (Nov.  sp.    Pig.  18.) 

Frond  piunatifid  (?  bi-pinnate) ;  pinnse  nearly  opposite^ 
lanceolate,  stromboido-lanceolate,  falcate,  accuminate;  margin 
isimple ;  the  lower  pinnse  probably  shorter,  giving  the  frond  a 
broadly  lanciform  appearance ;  the  upper  side  of  base  more 
or  less  roundly  constricted,  nearly  auricled ;  the  lower  side 
of  base  also  more  or  less  constricted,  and  almost  decurrent, 
^ving  the  rhachis  a  faintly  winged  appearance;  texture 
very  delicate;  stalk,  though  somewhat  broad,  appears  to  be 
thin,  flat,  weak,  and  membranaceous,  with  a  few  fine  longitu- 
dinal striee.  Nerves,  comparatively  few,  arising  freely  from 
base,  and  ascending  dichotomously,  and  laxly,  at  a  high 
angle  (nearly  parallel)  to  margin,  the  central  nerve  reaching 
apex,  being  only  a  little  more  prominent  than  the  free  lateral 
series.  Ail  the  nerves  are  extremely  fine,  and  are  almost 
t^ompletely  immersed  in  the  delicate  pachypterisAike  tissue. 

Length  of  larger  pinnse,  about  1^  inches ;  greatest  breadth, 
about  ^  inch. 

In  form  and  general  characteristics  it  comes  very  close  to 
Vhinnfeldia  indicaf  Fstm.,  of  the  Indian  Bajmahal  Group. 
It  differs  from  the  latter,  however,  in  having  finer  and  more 
delicate  nerves,  and  a  more  delicate  texture.  The  nerves 
differ  also  in  the  manner  in  which  the  greater  number  spring 
freely  from  base  instead  of  acutely  arising  mainly  from 
central  primary.  The  more  or  less  parallel  arrangement  o£ 
the  nerves  also  distinguishes  the  species  from  its  allied 
Indian  congener. 


Tkis  mtoresiing  fern  occurs  in  ihe  Upper  Ueaozoic  tbak^. 
Dunallj,  where  it  was  collected  bj  the  Bot.  J.  Bnfton« 
F.L.S.  I  have  now  great  pleasure  in  associating  its  name 
with  its  accoiaplished  discorerer. 

Thinnfeldia  polymorpha,     (Nor.  sp.     Fig.  16.) 

Frond  bi-pinnate,  dichotoinoiis ;  pinnsd  never  dichotomoas, 
distant,  opposite,  sub-opposite  or  alternate^  extremely 
variable  in  form;  generally  linear-lanceolate,  linear-ovate, 
and  occasionally  simply  ovate ;  bases  contracted  and  some- 
what auricled;  margins  variously  and  irregularly  sinuous, 
lobate,  or  simple ;  in  some  the  lobes  are  confined  to  the  base 
with  narrow  caudate  eztremitiei ;  in  others  the  lobes,  shallow 
and  more  or  less  irregulsr,  are  continuous  throughout,  and 
in  a  few  they  are  simple  or  rudimentary.  Stalk  thick,  and 
strongly  grooved  with  an  obscure  nerve-like  wing  on  either 
margin ;  each  lobe  has  an  independent  set  of  fine  branching 
nerves  similar  in  character  and  arrangement  to  those  of 
Thinnfeldia  ohtu$ifoliat  Mihi.,  to  which  this  strikingly  variable 
form  has  a  close  affinity  in  many  respects.  Were  it  not  that 
nearlv  every  specimen  of  this  polymorphous  fern  is  similarly 
vsriablo  in  the  shales  of  Ihinally,  and  the  uniformly  dicho« 
tomous  and  regularly  lobed  form  of  T,  oUunfoUs  is  rarely  to 
be  found  there,  I  should  hesitate  in  separating  it  from  some 
extreme  forms  of  the  latter,  but  in  any  case  the  distinctive 
same  now  applied  will  serve  a  useful  purpose  for  reference 
independently  of  doubt  as  to  its  true  orgaoic  alliance. 
Length  of  the  larger  pinnse,  about  2^  inches;  greatest 
breadth  towards  base,  i-^  inch. 

Very  common  in  Mesozoic  shales  near  Dunally.  Collected 
by  the  Bev.  J.  Bufton,  F.L.S. 

In  my  work  on  ''The  Geology  of  Tasmania"  (Pt.  xxvi,^ 
figs.  2,  6,  and  20)  I  refer  certain  doubtful  forms  to  Pecoj^ 
tens  eaudata,  Mihi.    I  am  now  inclined  to  refer  them  to  the- 
above  species,  viz.,  T.  polymor^pha, 

Oenus  Cardioptebis.    Schimper, 

The  following  definition  of  the  above  genus  is  taken,  fron^ 
M.  B.  Renault,  Gours  de  Botanique  Fossils  (Fougeres,  pp. 
201-202)  :— 

"  Frond  pin^e,  rachis  stri^  longitudinalement,  cylindrique, 

Sinnilles  inser^es  perpendiculairment  k  la  &ce  sup^riurede  ee 
ernier,  rapprochees,  imbriqu^s,  ovales,  cordiformes,  plus 
Bitetes  k  la  partie  inf^riure  des  pennes  oil  elles  prennent  ane 
forme  circtiiaire ;  toutes  ont  une  forme  smy^trique,  et  sent 
ins^pr^s  parle  milieu  de  leur  base,  coriaces,  k  bords  inf^tus^ 
nervures  egales  naissant  sur  le  rachis,  plusieurs  fois  dicho-^ 
tomes,  et  sepanouissant  en  ^ventaiL" 
Terrain  Houiller.    France. 
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Cardiopieris  tasManicus.     (Not.  sp.     Fig.  9.) 

Frond  reuiform-cordate,  deeply  auricled.  Nerves  numerouf , 
distinct,  although  somewhat  immersed  in  a  coriaceous  mem- 
brane, and  radiating  from  hase  attachment  to  margin  regu* 
laHy,  arcuatelj,  and  dichotomouslj. 

With  the  exception  that  it  is  more  symmetricallj  rotund 
and  more  deeply  auricled,  it  comes  close  to  Cardiopieris 
frondosa  (Goe  p.)>  Schimper. 

Greatest  length,  \^  inch.    Greatest  breadth,  \^  inch. 

Iiocalitj. — ^Altered  Upper  Mesozoic  coal  measure  shales, 
near  East  Bay  Neck,  Tasman  Peninsula.  Tasmania. 

Collected  bj  the  Bev.  J.  Bufton,  Dunallj. 

Othsjr  Species  of  Plants   Occubkino  is  the  Duitallt 

Shales. 

The  greater  part  of  the  shales  forwarded  to  me  by  the 
Bev.  J.  Bufton  are  much  broken  and  friable,  and  the  impres* 
■ioDS  are  either  obscure  or  very  fragmentary.  From  a  careful 
examination  of  these,  however,  I  have,  in  addition  to  the 
forms  already  described,  considerable  confidence  in  referring 
m  number  of  them  to  the  following  genera  and  species : — 

MacrotasniopterU  wianamaMcB?    Fstm. 
Oleichenia  dubia.     Fstm.     (Fig,  17.) 
Trichomanides  spinifolium.    T.  Woods. 
Neuropterie  taamanienais  ?  B.  M.  Johnston.  (Fig.  1.) 
PtUopkyllum  oligoiieurum.    T.  Woods. 
PieraphyUum.     Sp. 

Befebbnce  to  Fioubes  of  Plants  Descbibbd    in  this 

Pafeb. 

Fig.        1.  Probably  a  variety  of  the  variable  Neuropiens  iat- 

maniensii.    (B.  M.  Johnston.) 

„  2.  Thinnfeldia  FeiiienaTdeUu    (B.  M.  Johnston.) 

3.  Pecopterie  Buftoni,     (Nov.  sp.) 

4.  Pecopieris  eaudata.     (B.  M.  Johnston.) 
5,  6y  7.  Strzeleckia  gangamopteroidei,     (Nov«  sp.) 

,,  8.  Strzeleckia  tenuifolia,     (Nov.  sp.) 

9.  CardiopteTU  tasnumiea,     (Nov.  sp.) 

10,  12.  8phenipieri$  taemaniea,     (Nov.  sp.) 

11,  18.  Enlarged  pinnules  of  10-12. 
9,  14.  Sphenopteris  HorrisiaiM,,     (Nov.  sp.) 

15.  Enlarged  pinnules  of  14. 

16.  Thin^eldia  polymorpha.     (Nov.  sp.) 

16.  Thinnfeldia  Buftoni.     (Nov.  sp.) 

17.  Oleichenia  dubia.    (Fstm.) 
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BOTANY  OF  THE  HABTZ  AND  ADAMSON 

BANQES. 

Bt  L.  Bodwat. 
(Bmd  May  2(nK  1895  J 

The  Bouth-west  of  Tasmania  has  many  attractions  to  the 
botanist,  the  principal  of  which  are,  firstly,  that  the  district 
has  not  been  examined  botanicallj  beyond  a  few  flying  yisita 
to  a  few  places  ;  secondly,  that  there  are  many  plants  growing 
in  this  district  that  are  seldom  or  never  found  elsewhere. 

It  is  only  my  intention  to  refer  to  plants  of  unusual  interest, 
whether  of  distribution  or  other  detail,  and  in  doing  so  I 
shall  deal  with  them  in  the  order  they  occur  in  Bentham's 
Flora  Australiensis. 

Eriostemon  oldfieldii,  F.  v.  M.,  occurs  on  a  northern  spur  of 
Adamson's  Peak.  It  has  hitherto  been  only  recorded  from 
Mount  La  Perouse  and  Cradle  Mountain,  where  it  was 
obtained  in  young  fruit  only.  I  am  now  in  a  position  to 
describe  the  flower.  Sepals  about  ^  line  long,  broad ; 
petals  white  and  pink,  narrow,  oblong,  about  2|  to  8  lines 
long  ;  both  sepals  and  petals  vary  in  number  from  5  to  7, 
but  are  generally  6  ;  stamens  usually  12,  filaments  long, 
slender,  glabrous ;  style  slender ;  cocci  yerrucose.  Flowering 
about  December. 

Eucryphia  hilldrdieri,  Spack,  abounds  throughout  the 
district,  ascending  to  nearly  4,000ft.  At  high  altitudes  the 
habit  is  a  small  shrub,  and  in  places  eyen  procumbent  and 
creeping  oyer  rocks,  the  leayes  being  reduced  to  |in.  Hooker, 
in  the  Flora  Tasmaniee,  describes  the  smaller  leayed  as  a 
distinct  species,  E,  milli^ani.  In  this  district  the  transition  is 
unbroken. 

Anodopetalum  higlanduloeum,  Cunn.,  is  yery  abundant. 

Drosera  areturi,  Hook,  is  found  eyerywhere  at  a  high 
altitude,  and  D,  hinata.  Lab.,  is  common  at  the  foot  of 
Adamson's. 

Leptospermum  lanigerum^  Sm.,  departs  greatly '  from  the 
type  on  the  plateau  of  Adamson's,  being  nearly  gUbrons, 
with  large  leayes  and  flowers.  A  nearly  aUied  form  occurs  in 
N.W.  Tasmania  and  probably  elsewhere. 
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Uuealyptus  vemi4i08a,  H.,  occurs  on  the  Harfcz,  and  here 
appears  to  constantly  bear  but  one  flower  in  an  axil ;  speoi* 
mens  from  other  localities  are  usually  8-flowered. 

Oeum  renifoliunij  F.  v.  M.,  grows  in  the  crevices  of  the 
rocks  on  the  Calf  at  the  back  of  Adamson's,  as  well  as  oa 
the  main  ridge. 

Diplaapis  kydrocotylej  H.,  in  swampy  land  on  the  plateau 
on  the  eastern  side  of  the  summit  of  Adamson's. 

Actinotus  sufocata,  H.,  is  widely  distributed  throughout  the 
range,  but  I  did  not  meet  with  the  coarser  A,  hellidioides,  H., 
which  is  the  much  commoner  form  towards  the  West  Coast. 

Actinotus  moorei,  F.  y.  M.  et  B.,  grows  in  quantity  in  a 
button-grass  swamp  on  the  track  to  the  Hartz  at  about 
1,700ft. 

Aciphylla  procumhens,  F.  v.  M.,  hitherto  only  recorded  from 
Mount  La  Perouse,  grows  both  on  the  Hartz  and  Adamson's. 
This  plant,  though  agreeing  with  Aciphylla  in  general  faabit^ 
differs  in  the  structure  of  the  fruit  in  this  feature  approach- 
ing Ligusticum,  Yoo  Mueller  proposed  to  suppress  the  genua 
and  include  it  in  Oingidium. 

Comprosma  moorei^  F.  ▼.  M.  et  B.,  occurs  on  Adamson's. 

Abrotanella  scapigera,  F.  t.  M.,  grows  on  the  northern  spur 
of  Adamson's,  near  the  Calf,  but  A,  forsterioides,  H.,  appears 
to  be  quite  absent,  its  place  being  taken  by  Bonatia  novos-^ 
zelandiesB. 

Helichrysum  milligani,  H.,  is  very  common  on  Adamson's, 
and  the  more  common  H,  pumilum  also  occurs  but  sparingly. 

Pterygopappus  latorencei,  H.,  I  observed  in  one  small 
patch  at  the  back  of  the  Calf. 

Benecio  papiUosua^  F.  ▼.  M.  Also  only  recorded  from 
Mount  La  JPerouse,  is  very  common  on  Adamson's,  but  it  did 
not  appear  to  extend  to  the  Hartz.  The  more  scarce  8^ 
primulifoliua,  F.  y.  M.,  which  occurs  on  La  Perouse,  I  looked 
for  in  vain. 

Senecio  pectinatus^  D.  C,  in  divers  forms  occurs  throughout 
the  district.  The  type  plant,  var.  ochroleuca,  and  van 
pleiocephalus,  also  known  as  8,  leptocarpue,  D.C.,  grow  all 
together  with  many  intermediate  forms. 
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DonaUa  novauselandia,  H.,  whose  denie  green  cushions  are 

eJEActly   Hire    Ahrotanella  fonUrioides,  B.,   so  oommon    on 

Mount  Wellington,  is  verj  abundant  throughout  these  ranges. 

This  plant  has  a  much  wider  Tasmanian  distribution  than  has 

hitherto  been  recorded.    It  extends  from  Cradle  Mountain  to 

La  Perouse,  and  from  the  Hartz  to  Mount  Beid. 

Archeria  strpillifolia^  H.,  appears  at  the  back  of  the  Calf. 

Trochocarpa  disticha,  Spreng.,  T.  gunnii,^  F.  t.  M.,  and 
Prionotes  cerinthoidesy  are  verj  abundaut. 

Richea  pandanifolia^  H.,  is  also  Terj  abundant,  and  R^ 
milligani,  F.  v.  M.,  occurs  ia  quautitj  in  the  dip  between 
Hartz  and  Adamson's. 

Dracophyllum  milligani^  H.,  is  tolerably  common  at  the 
back  of  the  Calf.  By  some  mistake  Bentham  records  this  as 
attaining  the  height  of  Richea  pandanifolia,  and  the  Bev. 
Spicer,  in  his  handbook,  refers  to  the  plant  being  erect,  and  3 
to  40  feet  high.  The  habit  of  the  plant  is  creeping,  sub- 
terranean, sending  up  flowering  branches  that  reach  a  height 
of  1  to  4  feet. 

Cenarrhenes  nitida^  Lab.,  and  Agasiachys  odoraia^  B.  Br.,  are 
veiy  common. 

Arthrotaxis  selaginoides^  Don.,  occurs  sparingly  on  the 
Hartz  and  the  northern  spur  of  Adamson's ;  but  in  the  latter 
locality  there  are  very  many  old  dead  stems,  the  remains  of  a 
forest  that  was  destroyed  many  a  long  year  ago.  The  oldest 
inhabitant  says  it  was  due  to  an  extraordinarily  hard  winter. 

Microcaehrye  tetragona,  H.,  Podocarpus  aJpina,  B.  Br.,  and 
Phyllocladui  rhomhotdalist  Bich.,  ai*e  the  only  other  ciHiifers 
observed. 

Milligania  densiflora^  H.,  is  very  common,  and  nearly  re« 
places  the  more  widely  distributed  Astelia  alpina^  B.  Br. 

Milligania  stylosa^  F.  v.  M.,  occurs  on  the  eastern  side  of 
Adamson's.  The  perianth  segments  are  quite  4  to  5  lines, 
long.  In  the  original  description  they  are  recorded  as  about 
2  lines. 

Juncus  capillaceusy  Hook,  forms  dense  patches. 

Ctntrolepis  monogyna^  Hook,  also  is  most  abundant,  at  least 
on  Adamson's. 

Gaimardia  fitzgeraldi,  F.  v.  M.  et  B.,  which  has  hitherto 
only  been  found  sparingly  on  Mount  Q-eikieby  W.  Fitzgerald, 
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F.F.O.S.,  I  found  in  great  abundance  in  the  dip  between 
Hartz  and  Adamson's,  and  on  the  plateau  to  the  east  near 
the  summit  of  Adamson'f . 

Ehrharta  (Diflax)  Tasmania^  F,  v.  M.,  is  veiy  common 
from  the  foot  to  the  summit  of  Adamson's.  I  also  found  an 
Ehrharta^  probably  new  to  science,  on  the  northern  spur.  I 
hope  to  shortly  describe  it. 

Loniaria  vulcanica^  Blume,  occurs  on  the  Hartz. 

Hymenophyllum  malingii  also  occurs  on  the  Hartz  on  the 
1>ark  of  Arthrotoxis  selaginHdes, 

Cyathta  cunninghami  occurs  between  Esperanee  and  Adam- 
jKm's.  This  interesting  fern  has  hitherto  been  recorded  in 
Tasmania  from  Circular  Head,  near  Soottsdale,  Port  Cygnet,. 
LoDg  Bay,  Qeeyeston,  and  Oyster  Coto.  In  Spioer's  Hand- 
book Alsopkila  cooperi  is  recorded  from  Adamson's.  I  am  rery 
disposed  to  think  it  an  error ;  probably  a  barren  frond  of 
Cyathea  is  responsible  for  it. 

Pkurophascum  grandiglobum^  Splachnum  (Tetrapiodan)iaS' 
manicum  also  grow  on  Adamson's. 

ForsUra  hdlidifolia^  Hook,  grows  throughout  both  ranges. 
Its  place  in  this  list  should  have  been  next  Donatia,  This 
interesting  little  plant  has  hitherto  been  found  only  on  the^ 
western  mountains  of  Tasmania. 
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NOTE  ON    TIMBEE  POUND  BENEATH  ALLUVIAL 

DRIFT  AT  SWANSEA, 
By  Col.  W.  V.  Lboob,  R.A.,  P.Z.S.,  M.B.O.U. 
(Bead  August  lOth,  1895.) 

On  the  pleasant  drive  from  Bicheno  to  Swansea  the  traveller, 
after  crossing  over  the  spurs  of  (the  range  called  *'  Ljoe's 
Sugar  Loaf'*  by  the  so-called  ''cat/'  comes  suddenly  in  view 
of  the  large  level  tract  of  country  lying  south  of  the  hills  he 
is  descending,  and  stretching  from  the  hamlet  of  Cranbrook 
inwards  towards  the  foot  of  the  ranges  which  bound  the  St. 
Paul's  Valley  on  the  east.  This  tract  is  mainly  formed  by  the 
coast  range,  which  fringes  the  shore  from  St.  Patrick's  Head 
to  Bicheno,  suddenly  swerving  inland  at  the  latter  place,  and 
joining  the  above-mentioned  highlands  east  of  the  St.  Paul's 
which  lie  at  some  distance  from  the  East  Coast.  At  the 
latitude  of  Swansea  the  ranges  approach  the  coast  again,  and 
then  follow  the  shore  southwards.  The  level  tract  of  country 
hemmed  in  by  these  features  is  alluvial,  and  forms  what  may 
be  generally  styled  the  basin  of  the  Swan  River,  and  its 
smaller  companion  streams,  the  "Cygnet"  and  the  "Wye." 
Unfortunately  the  topography  of  this  island  is  so  poorly  de- 
lineated on  existing  maps  that  the  mountain  features  I  have 
touched  upon  scarcely  appear  upon  them,  and  unless  one 
visits  the  district  one  would  have  no  idea  that  there  is 
so  large  a  tract  of  level  country  on  the  Swan  Rirer. 

The  surface  of  this  "  basin  "  is  mostly  level,  with  here  and 
there  gentle  rises  of  about  100  feet  in  altitude.  The  soil  is 
chiefly  dark  chocolate,  being  apparently  the  result  of  denuda- 
tion and  drift  from  the  extensive  valleys  on  the  highlands  at 
the  back.  On  the  estate  of  Cambria,  which  lies  mainly  at 
the  foot  of  the  hill,  locally  called  the  "  Lookout,"  the  soil  is 
rich  and  of  great  depth ;  and  on  that  part  of  it  lying  between 
the  main  road  and  the  shores  of  Oyster  Bay  there  is  a  lagoon 
of  considerable  extent,  which  seems  in  former  times  to  have 
had  egress  to  the  Meredith  River  by  a  watercourse  now 
extinct,  but  visible  in  the  form  of  an  ordinary  sinuous  de- 
pression in  the  paddocks.  Following  the  course  of  this 
depression  a  deep  dyke  has  recently  been  cut  by  Mr. 
Meredith  to  drain  the  lagoon.  In  the  shallowest  part  of  the 
old  watercourse  this  ditch  attains  a  maximum  depth  of  about  12 
feet,  and  it  was  at  the  bottom  of  it  that  the  men  employed  ia 
the  work  came  upon  the  log,  lying  transversely  to  the  direc- 
tion of  the  drain.  It  was  so  hard  that  they  had  considerable 
difficulty  in  cutting  it  asunder  with  an  axe,  a  fact  which  may 
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easily  be  realised  on  inspecting  the  sample  of  wood  which 
accompanies  this  note.  It  will  be  observed  that  the  wood  is 
almost  black,  like  the  Irish  "bog  oak/'  and  exactly  re- 
sembles in  texture  a  solid  piece  of  ebony.  When  cutting 
it  with  the  saw,  the  dust  was  exceedingly  fine,  somewhat 
like  that  obtained  when  sawing  through  a  piece  of  bone. 
Judging  from  the  appearance  of  the  outer  surface  of  the 
portions  of  the  log  examined  by  me,  the  wood  is  probably 
that  of  one  of  the  Eucalypti,  and  if  so,  it  throws  an 
interesting  light  on  the  antiquity  of  this  genus  of  trees,  as 
this  example  must  have  been  buried  many  thousands  of 
years.  At  the  spot  where  the  log  was  met  with,  the  first  three 
or  four  feet  consisted  of  chocolate  soil,  which  merged  into  a 
yellowish  clay  loam,  darkening  again  at  the  depth  of  about 
10  feet  into  a  peaty  substance.  Further  up  the  dyke,  how- 
eyer,  a  thick  bed  of  shingle,  intermingled  with  stones  of 
rounded  form  about  as  large  as  a  man's  head  took  the 
place  of  this  clay;  this  was  probably  the  bed 
of  the  stream,  while  the  bottom  of  it,  where  the  log 
became  embedded,  was  no  doubt  muddy.  Higher  up,  towards 
the  lagoon,  and  where  the  depression  caused  by  the  old 
watercourse  deepens,  and  the  dyke  is  consequently  shallower, 
the  material  excavated  is  dark  peaty  soil,  which  is  continued 
to  the  edge  of  the  morass.  From  the  whole  appearance  of 
the  surrounding  land  the  alluvial  deposit  in  question  is  one 
of  great  age,  and  renders  the  discovery  of  this  timber  at 
such  a  depth,  and  in  such  a  hardened  form,  of  great  interest^ 
not  only  on  account  of  its  antiquity,  but  in  connection  with 
the  capability  of  the  particular  species  of  tree  to  withstand 
decay  throughout  such  a  lengthened  period. 

I  append  an  ideal  section  of  the  land  lying  between  the 
hill  called  the  "Lookout"  and  the  shore  of  Oyster  Bay, 
showing  the  position  of  the  dyke,  and  likewise  a  section  of 
the  dyke  itself. 
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ON    THE     OCCURKENCE     OF     THE    FANTAILED 
CTJOKOO  (CDCJTLUS  FLABELLIF0EMI8)  IN 

TASMANIA. 

By  Col.  W.  V.  Leoob,  E.A.,  P.Z.8.,  M.B.O.Tr. 
{Bead  AuguH  lOih,  1895.) 

On  the  26th  ult.  (June),  while  driying  to  Swansea  with 
Mr.  Wra^ge,  a  beautiful  adult  example  of  Cueuttii  flahM^ 
formis  (Fantailed  cuckoo)  flew  across  the  road  near  Apsley. 
The  tract  of  country  being  passed  through  was  mixed  gam, 
she-oak  (Ca$uarina),  and  Oyster  Bay  pine  bush,  and  the  cuckoo 
lodged  on  a  branch  by  the  side  of  the  road,  affording  us  a 
good  yiew  of  its  plumage.  Such  a  late  occurrence  of  this 
migrant  is  worthy  of  record;  it  is  not  probable  that  it  would 
winter  here,  for  it  is  noteworthy  that  seTeral  of  our  summer 
Tisitants  haye  been  obseryed  in  this  sheltered  region  late  on 
into  the  winter,  and  the  cuckoo  that  we  saw  was  probably 
allured  into  a  prolonged  sojourn  on  the  Esst  Coast  by  the 
mildness  of  the  climate.  Cuculus  flabelUformii  (Lath.)  is  an 
inhabitant  of  most  parts  of  the  continent,  ranging  from  Cage 
York  to  Victoria,  and  thence  westward  to  West  Australis» 
extending  far  inland  beyond  the  Murray.  It  usually  arriyes 
in  this  country  at  the  end  of  September  or  beginning  of 
July,  and  departs  again  at  the  end  of  March  and  throughout 
the  month  of  April.  I  may  mention  here  that  Mr.  O.  Adams, 
one  of  our  suryeyors,  saw  an  example  in  1887,  at  the  Piper 
Riyer,  on  the  24th  July.  Whether  or  not  this  was  an  immature 
bird  I  am  unable  to  say ;  if  so,  there  is  no  doubt  that,  like 
many  immature  migratory  forms,  it  had  remained  behind  in 
the  country  of  its  birth. 
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IITOTES  ON  THE  OCCURRENCE  IN  TASMANIA  OF 
THE  "SOUTHERN STONE  TLOYE&'\(EDICNEMUa 
GBALLAElVa). 

By  Alexander  Mobton. 

{Bead  August  \(HK  1895.) 

The  first  published  list  of  the  birds  of  Tasmania  was  printed 
in  the  Proceediogs  of  the  Royal  Society  in  Vol.  III.,  1854» 
page  142,  by  the  Ray.  T.  J.  Ewing,  of  New  Town.  In  that 
list  Mr.  Ewing  gives  the  numbers  as  follows  :*- Families,  28. 
Genera,  114.  Species,  169.  In  1886  Proceedings,  an  inter* 
esting  paper,  by  Colonel  W.  V.  Tjegge,  R.A.,  F.Z.S.,  is  pub* 
lished,  entitled  ''  Systematic  List  of  Tasmanian  Birds.'* 
In  this  list  Colonel  Legge  divided  the  birds  into  the 
following  twelve  orders  :  —  Aggipitbes  —  The  Hawka 
and  Owls,  Psittaci,  Cockatoos  and  Parrots.  PicAEiiB— * 
The  Cuckoos,  Kingfishers,  Swifts,  Morepork,  and  Night 
Jar.  Pasbebes  —  The  Crows,  Summer  Bird,  Thrush, 
Magpie,  Butcher  Bird,  Thickheads,  Flycatchers,  Robins, 
Wrens,  Honeyeaters,  etc.  Oolumba  —  The  Pigeons. 
Oaxlina — The  Quail.  FuLiOABiiE — Native  Hen,  Coot,  Rail, 
-etc.  Gbalub — The  Snipe,  Curlew,  Plover,  etc.  GAViiE — The 
Terns,  Petrels,  Albatross.  Steoanofodes — The  Gannet,  Cor« 
morants,  and  Pelican.  Ansebes — The  Swan  and  Oucks. 
Bebodiones — The  Herons.  Ptgopodes — The  Grebes;  and 
the  order,  Impennbs,  the  Penguins,  making  35  families, 
consisting  of  186  species.  Since  the  above  was  printed 
the  following  birds  have  been  sent  to  the  Museum, 
being  hitherto  unrecorded  from  Tasmania.  I  give  theia 
in  the  order  as  they  reached  me: — (1.)  The  Semi-palmated 
<3^oo6e,  Anseranas  melanoleuca^  first  specimen  shot  at 
the  Lake  River;  near  Cressy,  June  20th,  1888.  This  fine 
bird,  not  quite  as  large  as  the  Cape  Barren  goose,  is  found  in 
large  numbers  inhabiting  the  swamps  and  lagoons  of  Aus* 
tralia.  (2.)  The  Australian  Drongo,  one  of  the  large  fly^ 
catchers,  Chibia  bracieata^  was  shot  on  the  East  Coast  in  1888. 
The  Magpie  Lark  of  the  Colonists  of  New  South  Wales, 
Grallina  picata^  was  secured  at  Stanley  in  the  same  year. 
During  the  month  of  May,  1892,  a  pair  of  beautiful  ducks  wera 
4Bhot  at  Cambridge.  On  examination  they  proved  to  be  the 
Blue-billed  Duck  of  Australia,  Erismatura  australis. 
Mr.  North  in  his  work,  entitled  "Nests  and  Eggs  of 
Birds  in  Australia  and  Tasmania,"  page  346,  writes : — ''  This 
bird  is  dispersed  over  the  southern  and  western  portions 
of    the   Continent  of  Australia."      The  latest  addition  to 
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the  ayifauna  of  Tasmania  are  a  pair  of  fine  specimenf 
of  the  Southern  Stone  Plover  {(Edicnemus  graiiarius). 
Although  this  is  the  first  time  this  spkndid  example  of  the^ 
familj  Charadriada  has  been  recorded  as  having  been  fouud 
in  Tasmania,  it  has  a  very  wide  distribution  on  the  Oonti* 
nent  of  Australia,  being  found  at  Derby,  North-West 
Australia;  Cape  York,  Rockingham  Bav;  through  New 
South  Wales,  Victoria,  South,  West,  and  South- West  of 
Austiuliii.  The  late  Mr.  John  Gould,  in  his  work  ''The 
Birds  of  Australia,"  writes : — "  I  should  suppose  that  there  is 
no  country  on  the  entire  face  of  the  globe,  except,  perhaps, 
the  Antarctic  land,  that  is  not  inhabited  by  some  species  of 
this  family.  From  Arctic  America,  through  the  course  of 
the  Andes,  to  Cape  Horn,  species  occur."  He  further  states 
that  these  birds  are  allied  on  the  one  hand  to  the  Bustards, 
and  on  the  other  hand  to  the  Plovers,  and  is  the  largest 
species  of  its  genus  yet  discovered,  its  body  being  nearly  the 
size  of  that  of  a  hen  pheasant.  The  flesh  is  excellent  eating. 
The  habits  of  this  species  are  similar  to  the  one  found  in 
Cejlon,  (Edicnemus  scolopax^  generally  found  frequenting 
sandy  plains,  crowns  and  sides  of  grassy  hills,  and  flats 
between  the  mountain  ridges  particularly.  Qould  says  those 
that  are  of  a  rough  and  stony  character.  It  is  generally  met 
with  in  pairs,  but  is  occasionally  seen  in  small  companies  of 
from  eigbt  to  ten  or  more.  It  is  a  very  shy  bird,  and  runs 
with  great  facility,  and  wben  not  disposed  to  ^ke  wing  squats 
on  the  ground  by  the  side  of  a  stone  or  a  prostrate  log  of 
wood,  and  there  remains  so  close  as  almost  to  admit  of  being 
trodden  upon  before  it  will  rise.  Colonel  W.  V.  Legge,  in 
his  excellent  work  on  **  The  Birds  of  Ceylon,"  writes  of  the 
Ceylon  species  as  being  much  smaller  than  the  Australian 
are,  and  speaks  of  the  Ceylon  bird  as  being  excellent  in  eating. 
The  two  Tasmanian  specimens  proved  to  be  females.  The  first 
specimen  was  kindly  sent  me  through  Mr.  J.  McCluskey,  of 
Spring  Bay,  having  been  shot  in  that  locality  about  last 
April.  The  other  was  obtained  at  Swansea  on  the  28th  of 
last  month,  kindly  sent  to  the  Museum  by  Mr.  Frank  Morris. 
Both  birds  were  very  fat,  and  in  good  plumage,  although 
both  the  same  sex  the  measurements  differed.  The  bird 
from  Swansea  gave  the  following  measurements:— Total 
length  with  tail,  22*5 ;  tail,  8 ;  wing,  12 ;  tarsus,  7*6 ;  mid 
toe,  2-2 ;  culraen,  2*2  ;  bill  from  gape,  2*6.  The  Spring  Bay 
bird :— Total  length  with  tail,  20 ;  tail. 83 ;  wing,  12 ;  tarsus^ 
6-4;  mid  toe,  21;  culmen,  1-8;  gape,  23.  This  additioa 
will  give  the  number  of  birds  known  to  Tasmania  as  191. 


78 


NOTES  ON  FURTHER  PROOFS  OF  GLACIATION  AT 

LOW  LEVELS. 
By  T.  B.  Moobe,  F.RG.S. 
(Read  \^h  August,  1895  J 

Before  giving  notes  on  mj  late  observations  on  the  above 
subject,  I  take  the  liberty  to  begin  with  an  extract  from  a 
letter  by  Professor  R.  V.  Lendenfeld,  of  the  University 
Czernowiiz,  relative  to  my  paper  on  the  discovery  of  the  first 
proofs  of  land  glaciation  in  Tasmania.  The  views  of  so  able 
an  autbority,  who  was  the  first  to  discover  positive  proofs  of 
land  glaciaiiiun  in  Australia,  will,  .1  am  sure,  be  interesting 
to  the  Fellows  of  the  Society. 

Professor  Lendenfeld  says  : — ''  Your  map  shows  that  in  the 
Tasmanian  hill  country  delineated  the  character  of  the 
country,  lakes,  etc.,  is  exactly  alike  the  character  of  the 
Niederen  Tauern  in  Oarinthia,  Salzburg,  and  Styri.i,  at  an 
elevation  of  about  2,500  metres.  It  is  very  certain  that 
there — in  the  Niederen  Tauern  at  that  elevation — there  have 
been  glaciers  a  relatively  short  time  ago,  and  I  would  say  that 
in  the  similar  country  in  Tasmania  glaciers  must  have  been 
very  recently,  fur  otherwise  the  lakelets  would  have  already 
been  filled  up  with  debris.  The  glaciation  deducible  from 
your  map  should,  I  think,  be  placed  in  a  more  recent  period 
than  tbe  glaciation  uf  the  Australian  Alps.  As  to  the  glacial 
evidence  itself,  anyone  acquainted  with  the  subject  must 
agree  that  the  character  of  the  country  depicted  in  your  map 
is  a  certain  proof  of  the  past  glaciation  of  Tasmania." 

Now  I  will  pass  on  to  discoveries  made  within  the  last  few 
months  up  to  the  first  week  in  November,  1894,  of  further 
proof  of  land  glaciation  at  low  levels,  in  substantiation  of  my 
paper  on  this  subject  read  before  the  Royal  Society  last 
August. 

Upon  examination  of  the  banks  of  the  King  River,  which 
flows  into  Macquarie  Harbour  between  Pine  Cove  and  the 
settled  portion  of  the  town  of  Strahan,  I  discovered  large 
ice- worn  boulders  striated  and  grooved  in  the  deep  gorge  of 
the  river  situated  at  the  Upper  Landing  ;  also  similar  glaci- 
ated boulders  iu  Harvey's  Creek  at  a  distance  of  a  quarter  of 
a  mile  from  its  junction  with  the  Eliug  River  at  the  Landing. 

The  boulders  are  large,  many  tons  in  weigbt,  and  are 
composed  principally  of  Silurian  sandstone.  The  planed 
surfaces,  grooves,  and  strife  are  fdiriy  distinct,  proving 
beyond  doubt  that  as  the  ice  marks  are  not  obliterated  iu  so 
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friable  a  rock  that  tbe  period  of  their  transpotition  bj  ioe  la 
of  a  Tery  reoent  date.  Ab  there  are  conclasiTe  proofs  thai 
the  whole  mountain  chain  comprising  the  West  Coast  Range 
has  been  ooTered  with  a  Tsst  siieet  of  ice,  we  mast  conclude 
that  rirers  of  ioe  hare  flowed  down  the  damp,  sunless,  slat^ 
goroes  of  tbe  King  Biver,  collecting  as  thej  went  masses  of 
sandstone  from  the  surrounding  heights,  leaving  them  at  a 
idtitude  of  not  more  than  100ft.  aboTe  sea  level  in  their 
present  shape  and  position  at  the  Upper  Landing  and 
Harrej's  Creek,  distant  about  four  to  fiye  miles  from  the 
Tango. 

In  the  same  locaKtj,  on  the  southern  bank  of  the  river, 
150ft.  above  its  bed,  a  laree  moraine  occurs,  composed  of 
rocks  brought  from  the  inmnd  mountains.  Here  we  find 
mica  slates,  large  boulders  of  greenstone,  and  man  j  other 
formations  not  met  with  in  tbe  countrj  west  of  the  coast 
range.  These  boulders  and  pebbles  are  embedded  in  a  clay 
or  slatj  matrix,  and  have  been  brought  down  the  river  gorge^ 
probably  at  the  beginning  of  our  glacial  period,  before  uie 
erosion  of  the  present  bed  of  the  stream. 

During  the  recent  substantial  improvements  to  the  Strahan- 
Ljell  highway,  a  very  interesting  phenomenon  of  our  glacial 
action  has  been  exposed,  through  the  accumulation  of 
rubbish  and  moss  being  removed  from  the  cuttings  and 
drains  of  the  road.  As  this  phenomenon  is  so  accessible  on 
the  way  to  the  greatest  mine  in  the  island,  which  many 
scientists  and  geologists  are  sure  to  visit,  it  is  to  be  hoped 
that  more  able  men  than  myself  will  give  views  as  to  its  ag^ 
origin,  and  nature. 

A  moraine  commences  al)Out  one  mile  from  Strahan,  and 
extends  along  the  road  towards  Mount  Lyell  for  a  mile  and 
three-quarters  in  width.  A  portioti  of  the  moraine  near  the 
surface  is  composed  of  yellow  clay  containing  a  few  embedded 
pebbles  ;  this  rests  on  a  recently  formed  cooglomerate,  with  a 
binding  of  the  same  coloured  matter,  in  other  parts  the  yellow 
colour  gives  place  to  a  conglomeration  of  pebbles  in  a  blue 
slaty  or  clayey  nature. 

Tbe  texture  of  tbe  binding  material  or  ''  till "  is  fine  and  of 
rock-like  hardness.  It  contains  pebbles  of  all  sixes,  from  mere 
atoms  up  to  boulders  a  foot  in  diameter  ;  the  stones  are  either 
rounded,  grooved,  or  planed,  and  many  are  covered  with 
scratches  and  scored  in  various  cross  directions.  All  are  of 
local  origin,  as  no  rock  foreign  to  the  West  Coast  can  be 
found.  Sheared  pebbles  of  conglomerate  and  quartzite,  similar 
to  those  found  bv  Mr.  E.  J.  Dunn,  F.O.S.,  and  myself  in  and 
derived  from  the  Devonian  conglomerate  round  Mounts 
Tyndall  and  Sedgwick  are  embedded  in  the  moraine  matter. 

At  two  and  a  half  miles  from  Strahan,  in  a  cutting  of  the 
road  a  quarter  of  a  mile  from  where  the  **  till ''  ia  last  trace- 
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able,  the  best  section  of  tlie  countrjr  can  be  ueexL  Here  an 
outcrop  of  the  bed  rock  for  the  fiiiit  and  only  time  in  the 
**  till "  is  obserTed,  a  blue  slate  lying  at  an  angle  of  80  de^, 
slightly  distorted,  but  similar  in  character  to  the  binding 
material  of  the  glacial  cod  glomerate.  At  this  point  we  find  anr 
illustration  of  a  "  giant's  kettle,"  a  wide  crevasse  in  the  rode 
filled  with  "  till,"  the  outer  wall  being  at  the  termination  of 
the  deposit.  The  excavation  of  the  cutting  is  not  sufficiently 
deep  to  show  the  whole  depth  of  the  fiUed-up  crevasse,  nor  to 
allow  me  to  give  an  estimate  of  the  probable  depth  of  the 
whole  formation. 

During  former  explorations  of  the  country  I  found  the 
deposit  two  miles  furtner  distant,  in  a  north-east  direction  on 
Gould's  old  track  of  nearly  forty  years  ago,  re-opened  in  18S3 
by  the  Meredith  Brothers.  Taking  this  and  other  enumerated 
iiicts  into  consideration,  I  arrive  at  the  conclusion  that  the 
tend  of  the  glaciers  have  been  from  the  north-east,  possibly 
from  the  highlands  of  Tyndall  and  Sedgwick,  which  are  in  thaft 
direction,  and  that  the  deposit  is  a  moraine  profonde,  and  if 
not  precisely  similar  to  the  boulder  "  till "  of  the  more  ancient 
glacial  epochs  of  other  countries,  it  is  the  till  of  a  more 
recent  glacial  period  in  ours.  The  moraines  on  the  edge  of 
Kelly's  Basin,  spoken  of  in  a  previous  paper,  are  similar  in 
character  to  the  one  just  described,  with  the  exception  that  aa 
far  as  I  have  observed  the  pebbles  are  all  embedded  in  a  yellow 
cky. 

The  recent  conglomerate  or  till  on  the  Strahan-Lyell  road  is 
at  an  altitude  of  150ft.  to  200ft.  above  sea  level.  It  is  in  no 
way  identical  with  the  ancient  permo-carboniferous  glacial 
conglomerate  found  by  Mr.  Dunn  near  Mouat  Bead,  nor  with 
those  referred  to  in  my  former  paper  on  West  Coast  Glacia- 
tion  as  occurring  at  Mount  Sedgwick  and  near  Zeehan.  The 
recent  find  is  composed  of  rocks  belonging  to  the  district^ 
principally  slates,  dioride,  conglomerate,  ana  quartzite,  which 
are  embedded  in  a  matrix  derived  from  the  wearing  down  and 
grinding  action  of  the  ice  over  the  local  slate  rocks,  the  general 
formation  found  in  the  lower  lands  of  this  territory. 

The  ancient  conglomerate  contains  not  only  pebbles  but 
large  sized  boulders  quite  foreign  to  the  country  ;  it  is  more 
consolidated,  also  of  a  much  harder  character,  and  the  binding 
material  is  of  a  gritty  sedimentary  nature,  showing  that  the 
deposits  were  formed  under  water  and  have  a  different  age  and 
origin. 

After  the  discovery  of  the  Kelly's  Basin  moraines  and  the 
huge  iee-uiarked  boulders  in  the  vicinity  of  Farm  Cove,  I  was 
convinced  that  our  glaciers  had  in  some  instances  descended  to 
sea  level,  and  since  the  finding  of  further  proofs  in  the  low 
levels  at  a  considerable  distance  (18  to  40  miles)  from  the 
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highlands,  the  most  sceptical  mast  now  allow  that  the  descent 
of  these  to  sea  level  has  been  general. 

Let  us  now  consider  the  evidence  we  have  regarding  the  age 
of  our  glaciation.  Professor  S.  v .  LendenfeTd*s  deductions 
are,  that  the  elaciation  of  the  Tjndall  and  Sedgwick  country, 
appears  to  belong  to  a  more  recent  period  than  the  glaciation 
of  the  Australian  Alps.  If  this  is  allowed  we  have  two  glacial 
epochs  in  Australasui,  or  one  long  continuous  period  besides 
the  ice  age  of  the  Permo-carboniferous  era.  In  Western 
Tasmania  our  land  glacial  action  has  not  been  earlier  than  the 
Pliocene  period,  or  we  should  find  some  evidences  in  the 
pal»ogene  deposits  round  the  shores  of  Macquarie  Harbour, 
especially  in  tbe  ri^on  of  the  ice-marked  and  worn  boulders 
near  Farm  Cove.  Let  us  assume  that  the  glacial  action  in  the 
highlands  is  of  a  more  recent  date  than  that  of  the  deposits 
lately  described,  accounted  for  in  this  way:  that  the 
refrigeration  of  the  climate  was  more  intense  at  the 
commencement  and  middle  of  our  glacial  epoch  than  towards 
its  close.  During  the  intense  period  the  ice  has  not  wholly 
covered  the  land,  out  has  extended  far  down  into  the  low-lying 
valleys,  and  glaciers  have  descended  even  to  sea  level,  or  in 
cases  nearly  so,  as  proved  by  the  moraines  at  Kelly's  Basin, 
Farm  Cove,  King  Kiver,  and  Strahan.  Towards  the  end  of 
our  glacial  epoch  the  climate  has  become  milder  and  the  ice 
has  retired  from  the  lower  valleys,  still  leaving  a  vast  sheet  on 
the  highlands,  which  by  subsequent  local  flows  caused  the 
more  recent  striations,  etc.,  on  the  bed  rocks,  and  on  melting 
left  the  extensive  moraines  in  close  proximity  to  the  mountain 
peaks. 

The  Australian  Alps  being  further  from  Antarctic  influence 
in  a  warmer  latitude  than  our  West  Coast,  possibly  the  refri-^ 
geration  of  the  climate  there  has  not  been  so  intense.  For, 
according  to  Professor  Lendenfeld  and  other  authorities,  the 
glaciers  have  been  local,  being  confined  to  mountains  higher 
than  our  own,  and  the  rocks  now  show  less  marked  signs  of  ioe 
influence  than  those  in  our  islands.  This  would  point  to  the 
fact  that  the  age  of  glacial  action  in  the  Australian  Alps  may 
correspond  with  the  more  intense  period  of  our  glacial  era,  for 
assummg  that  the  climate  on  the  continent  was  milder,  the 
ice  sheets  would  therefore  be  confin  jd  to  the  higher  mountains, 
and  would  probably  have  melted  when  our  nvers  of  ice  and 
glaciers  disappeared  from  the  lowlands.  After  the  disap- 
pearance  of  all  ice  from  Australia,  the  highlands  of  Western 
Tasmania  would  still  be  covered,  causing  the  recent  glaciation 
at  the  close  of  our  glacial  epoch. 

Perhaps  by  some  I  may  be  considered  an  infatuated  enthu- 
siast, who  has  recorded  actual  facts  of  observation  carefully ; 
granted  this  is  correct,  still  it  is  only  by  actual  observation  and 
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the  discovery  of  firesh  proofs  of  glacial  phenomena,  that  the 
age  and  intensity  of  our  Glacial  Period  will  be  determined. 

Trusting  my  recent  discoyeries  may  throw  more  light  on  so 
interesting  a  subject,  and  that  some  eminent  authority,  not  too 
biassed  by  past  theories,  may  examine  them  and  give  his  views, 
either  negatively  or  in  concurrence  with  my  statements,  as  to 
the  existence  of  boulder  till  in  the  lowlands  of  the  West 
-Coast  of  Tasnuuua. 

Illustrative  specimens  forwarded  for  the  Tasmanian  Museum 
firom  boulder  tul,  Strahan,  LyeU-road,  viz.: — 

No.  1 


I 


8  V  A  series  of  coloured  conglomerates. 
4 

6  Binding  materials  of  conglomerate. 

7  Scored  pebbles  from  above  conglomerate. 

8  Sheard  Devonian  pebbles  from  ditto. 
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THE  PBIMABT  LAW  OP  VALXJE  OB  PBICB. 

BsASOHs  Based  Upoit  Statistical  Data  Sbowiko  that 
EcoKOMic  Cost  of  Pboductioit — not  tbx  Batio  of 
Dbmakd  and  Supply — is  thb  Pbimabt  Law  which 
Bboulates  and  Detebmines  the  Bbspbctiyb  Batiob 
AND   Pbices  at  which  thb  Pbboious  Metals  and 

ALL    OTHBB     GOMMODITIBS     AND     SbBTICES     ExCHANOB 
with  each  OTHBB. 

Bt  B.  M.  Johnston,  F.L.S. 

(Tables  and  Diaobams.) 

Bead  Seitlember  9th,  1895. 

Intboductobt. 

No  field  of  inquirj  has  suffered  so  much  from  tlie  lack 
of  uoiformity,  precision^  and  proper  classification  and 
definition  of  terms  as  that  branch  of  art  or  science 
which  relates  to  Social  Economics.  Perhaps  these  imper- 
fectioDS  were  unavoidable  in  the  early  stages  of  inresti* 

{ation  of  matters  so  complex  and  rariable,  and  maj 
ave  been  perpetuated  bj  the  idea  that  the  popular 
appreciation  of  important  Social  and  Economic  questions 
might  be  aided  bj  the  retention  of  words  in  common  use. 
The  terms  Capital,  Utility,  Wealth,  Value,  Price,  Bent, 
Profit,  Wages  Fund,  Wages,  Literest,  Demand,  Supply,  Cost 
of  Production  are  of  this  class,  and  are  still  frequeotly  a 
source  of  confusion  because  of  the  very  different  meanings 
which  different  writers  loosely  attach  to  them.  Professor 
Marshall  and  Gunton,  among  modern  Economists,  bare  done 
good  service  in  giving  greater  precision  to  our  language 
when  making  use  of  such  generic  words,  by  the  adoption  of 
vequisite  qualifying  terms,  denoting  the  specific  sense  in 
which  the  original,  or  root,  term  is  to  be  understood. 

The  terms  thus  adding  greater  precision  to  Economic  lan- 
guage are  now  becoming  better  understood,  and  prevent  much 
of  the  confusion  in  discussion  which  formerly  was  almost 
unavoidable.  The  following  is  a  list  of  the  more  important 
of  these  specific  terms  now  in  constant  use  among  Economic 
fltadents : — 

Wealth. —  Wealth  in  Exchange,  or  Exchange  Wealthy  Social 
Wealth,  National  Wealth,  Coenopolitan  Wealth,  C^Lpital 
Wealth,  Consumable  Wealth. 

Capital.— Individual  CafiM,  Trade  Caipiial,  Social  Capital* 
Coneumption  Capital,  Auxiliary  CapUal,  PotenHai 
Capital,  drcuUUiHg  Capital,  Fisted  CapUal,  Pe.eoned 
Capital, 
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Utilitt.— Toto^  VtUUy,  Marginal  or  Final  Utility. 

Value.  *  Price,  Exchange  Value.  Money  Value^  Unit  of  Vaiue, 
or  Batio  or  Meagttre  of  Exchange.  Economic  Price^  Preeeni 
Valuer  Drferrtd  Valnct  Capital  Valuer  Annual  Value. 

Bent. — Ground  Bent,  Building  Bent^  Producer' i  Bent,  AtnUiff 
Bent^  Wagee-eamer'e  Bent,  Economic  Bent,  Quaei-Bent. 

Pkice. — Economic  Price,  Equilihrium  Price,  Monopoly  Priea, 
Esau  Price,  Fancy  Price,  Famine  Price,  Bobhery  or 
Violence  Price,  the  Price  of  Honour  or  Virtue,  Finai 
Margin  of  Purehaeing  Price. 

Waoe& — Nominal  or  Money  Wagee^  Beal  Wagee,  or  Purchaein§ 
Power. 

The  greater  precision  which  the  use  of  these  specific  terms, 
as  GJpfined  bj  EcoDomists,  affords  in  discussion  is  invaluable, 
and  has  been  the  means  of  clearing  up  many  difficulties. 

Notwithstanding  the  advantages  which  improve^  nomen* 
clatare  hare  gained  for  us,  there  are  several  important  ques- 
tions regarding  which  there  still  eiists  many  conflicting 
opinions.  One  of  these  questions,  upon  which  manj  contro- 
Tersies  hang,  is  "  The  Primarj  Law  which  regulates  and 
determines  the  ratios  which  Economic  Commodities  and  Ser- 
vices exchange  with  each  other;"  in  other  words,  ''The 
Primary  Law  of  Price  or  Value."  This  is  the  subject  which 
I  haye  selected  for  mj  discourse  this  evening,  and  although 
in  the  short  space  which  I  have  at  mj  disposal  I  can  onlj 
touch  upon  the  leading  features  of  the  question,  I  hope,  bj 
the  aid  of  statistical  data  and  other  illustrations,  to  demon- 
strate the  truth  of  the  assertion  which  I  have  yen- 
tured  to  make  at  the  beginning  of  this  paper,  vis., 
''that  economic  cost  of  production — not  the  illusive  and 
indefinite  something  called  the  ratio  of  demand  and 
supply —is  the  primary  law  which  regulates  and  determines 
the  respective  ratios  and  prices  at  which  the  precious  metals 
and  all  other  commodities  and  services  exchange  with  each 
other." 

But  first  it  may  be  useful  to  inquire  : 

How  Does   the   Oebm   of  Ecokomic   Pbice   ob  Value 

Abise  P 

At  this  stage  we  may  with  advantage  postpone  the 
consideration  of  the  causes  which  determine  the  exact 
exchange  ratios  or  prices  of  services  and  commodities,  and 
confine  our  attention  to  the  inyestigation  of  the  origin  of 
the  initial  element  of  price  or  value  per  ee,  irrespective  of 
amount  or  ratio. 
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Although  Ricardo  and  Adam  Smith  did  not  at  first  suffi- 
ciently qualify  their  observations  to  avoid  adverse  criticism^ 
it  is  now  manifest  that  their  ideas  regarding  tlie  origin  of 
price  and  equivalence  of  exchange  require  very  little  modifi* 
cation  to  be  accepted  as  true  by  the  most  advanced  economio 
thinkers  of  the  present  day.  If  we  simply  substitute  "  cott 
of  man's  gervicM,"  which  embraces  quality  and  effect ivenesa 
of  labour,  iu  pi 'ce  of  their  original  expression  **  quantity  of 
labour,*^  even  Qunton,  the  most  recent  of  thorouprh  ex|>onent8 
of  the  true  origin  of  the  "Primary  Liw  of  Price/'  would 
give  assent  t«>  Kicardo's  original  stat^-jnent  regarding  "  the 
equivalence  of  exchange  value/'  or,  as  he  (Bicardo)  states  it» 
**  the  rule  which  determines  how  much  of  one  (commodity) 
shall  be  given  for  another  depends  almost  exclusively  ou  the 
tsomparative  quantity  of  labour  expended  on  each."  Substi- 
tute cost  of  man's  service  '*  for  quantity  of  labour"  and  we 
have  the  true  explanation  of  the  origin  of  economic  price  or 
the  "primary  law  which  regulates  and  determines  the 
respective  ratios  and  prices  at  which  .  .  .  commoditieB 
and  services  exchange  with  each  other." 

Bicardo  very  clearly  and  succinctly  establishes  this  funda- 
mental  truth  as  to  the  origin  of  value  and  ratio  of  exchange 
in  his  Principles  of  Political  Economy  (chap.  i.  pp.  9,  10. 
M'Culloch's  new  edition  of  "The  Works  of  David  Bicardo," 
1888)  in  the  following  statement : — 

"There  are  some  commodities,  the  value  of  which  is 
-determined  bv  their  scarcitv  alone.  No  labour  can  increase 
the  quantity  of  such  goods,  and  therefore  their  value  cannot 
be  lowered  by  an  increased  supply.  Some  rare  pictures, 
scarce  books  and  coins,  wines  of  a  peculiar  quality,  which  can 
be  made  only  from  grapes  grown  on  a  particular  soil  of  which 
there  is  a  very  limited  quantity,  are  all  of  this  description. 
Their  value  *  is  wholly  independent  of  the  quantity  of  labour 
originally  ne<*^88ary  to  produce  them,  and  varies  with  the 
varying  wealth  and  inclination  of  those  who  are  desirous  to 
possess  them." 

"  These  commodities,  however,  form  a  very  small  part  of 
the  mass  of  commodities  daily  exchanged  in  the  market.  By 
far  the  greatest  part  of  these  goods  (Jully  99  per  cent,)  which 
are  the  objects  of  desire  are  procured  by  labour  ;  and  thqf 
may  be  multiplied,  not  in  one  country  alone,  but  in  many, 
almost  without  any  assignable  limit,  if  we  are  disposed  to 
l>estow  the  labour  necessary  to  obtain  them." 

**  In  speaking,  then,  of  commodities,  of  their  exchangeable 
Talue,  and  of  the  laws  which  regulate  their  relative  prices,  ^ 
We  mean  always  such  commodities  only  as  can  be  increased  in 

a.  Fancy  Price,  as  distingnlBhed  from  Bconomic  Price 

h.  Folly  90  per  cent,  of  aU  oommodities  in  exchanse  fall  within  this  deflnitioD» 
and  are  goTerned  bj  the  Primaxy  Law  which  determmee  Beoncmic  Price, 
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ciMifi^%  by  the  exertion  of  human  indudry^  and  on  theprodme^ 
iion  (and  sapplj)  of  which  eomptiition  operatea  toithaut 
t€$traint"  * 

Bicardo  having  thus  ch  arlj  defined  the  particalar  domain 
in  which  the  Primary  Economic  Law  of  Price  operates, 
and  to  which  all  illustrations  which  relate  to  Yaltie  and 
Price  should  be  strictlj  confined,^  proceeds  to  disclose  the 
entry  of  the  bastl  element  of  all  value  and  price,  which. 
when  incorporated  in  any  material  substance  by  means  of 
detached  claim  or  title,  such  as  money  wages  or  other 
recognised  medium  of  claim,  is  thereafter  iudissolubly  united 
with  it  as  the  almost  sole  measure  of  its  Exchange  Value. 
This  ba«al  element  of  value  he  discovers  in  "  the  comparative 
quantity  (cost?)  of  labour  expended  on  each"  particular 
commodity,  or  in  maintaining  any  particular  kind  of  labour 
service. 

Thus  he  goes  on  to  observe : — "  In  the  early  stages  of 
aociety  the  exchangeable  value  of  commodities,  or  the  rule 
which  determines  how  much  of  one  shall  be  given  in  exchange 
for  another,  dept^nds  almost  exclusively  on  the  comparative 
quantity  (cost?)  of  labour  expended  on  each." 

The  Elemental  Batio  or  Unit  of  Exchange. — Bicardo  then 

Eroceeds  to  show,  by  a  quotation  from  Adam  Smith,  which 
e  accepts,  that  ''The  real  price  of  everything,  what  every* 
thing  really  costs  to  the  man  who  wants  to  acquire  it,  %» <Ad 
toU  and  trouble  of  a^uiring  it.  What  everything  is  really 
worth  to  the  man  who  has  acquired  it,  and  who  wants  to 
dispose  of  it,  or  exchange  it  for  something  else,  is  the  toil 
and  trouble  which  it  can  eave  to  himself  and  which  it  can 

impose  upon  other  people Labour  was  the  first 

price — the  original  purchase-money  that  was  paid  for  all 
things."  A.gain,  "  in  that  early  and  rude  state  of  society 
which  precedes  both  the  accumulation  of  stock  and  the 
appropriation  of  land,  the  proportion  between  the  quantities 
of  labour  necessary  for  acquiring  different  objects  eeem  to  be 
ike  only  circumstances  which  can  afford  any  rule  for  exchanging 
ihem  for  one  another.  If  among  a  nation  of  hunte  s,  for 
example,  it  usually  cost  twice  the  labour  to  kill  a  beaver 
whieh  it  does  to  kill  a  deer,  one  beaver  should  naturally 
exchange  for  or  be  worth  two  deer.  It  is  natural  that  what 
is  usually  the  produce  of  two  days'  or  two  hours*  labour 

•.  Where  abnormal  ooviditions  come  In,  crippling  the  reaaonable  choice  or  free- 
dom of  one  of  the  parties— a  forced  or  ahsolately  necewary  ezchange^sueh  aeta 
the  exchange  of  Eaau's  birthright  for  a  meae  of  pottage— it  ndght  be  oonTenlent  to 
deflne  aU  such  exchange  valae  aa  The  JSnu  JPirice  or  the  tSkal  Margin  of  Fur^ 
mating  Power, 

6.  The  confnaioD  and  oppoeitlon  of  JeTon'e  and  other  opponants  to  BiGanlo*b 
theory  of  "  The  Primary  Law  of  Economic  Price  "  i«  due  largely  to  a  failure  on  th^r 
part  to  confine  their  references  and  illnatratioaa  to  the  trae  domain  in  whidh  th« 
Primary  Kconomlc  Law  of  Price  operates,  and  to  which  Bicardo  insisted  that  It 
•hould  be  confined. 
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should  be  worth  doable  of  what  ia  usaallj  the  produce  of  one 
day's  or  one  hour's  labour." 

In  quoting  Adam  Smith's  views,  with  full  approral^ 
Bicardo  concludes : — "  That  diis  is  reallj  the  foundation  of 
the  exchangeable  value  of  all  thingb,  excepting  those  which 
cannot  be  increased  by  human  industry,  is  a  doctrine  of  the 
utmost  importance  in  political  economy ;  for  from  no  source 
do  so  many  errors  and  so  much  difference  of  opinion  in  that 
science  proceed,  as  from  the  vague  ideas  which  are  attached 
to  the  word  value." 

The  most  important  corollary  to  be  drawn  from  such  a 
doctrine  is,  that  ail  natural  elements  and  their  compounds, 
which  form  the  substance  of  commodities,  whether  rare  as 
gold,  silver,  or  tin;  or  common  as  coal,  iron  ore,  salt,  or 
water,  are,  of  themeelveSf  free  gifts  of  nature,  and  do  not 
form  any  part  of  Value  or  Economic  Price.  Man  cannot 
create  the  elements  of  material  substances,  but  by  his  fore- 
thought, intelligence,  and  labour,  he  can  modify  and  transport, 
andean  provide  favourable  conditions  for  the  natural  increase 
of  specific  forms  of  utility.  The  latter  service  of  man  and 
its  extent  merely  constitute  the  measure  of  the  qtuility  we 
otherwise  call  value  or  price  in  the  particular  compounds*  of 
natural  elements  in  which,  by  the  laws  of  Social  Economy,  it 
has  become  so  closely  incorporated  as  to  be  confounded  with 
some  supposed  intrinsic  value  in  the  natural  substance  per  se. 

The  phrase  ''free  gifts  of  nature  "  by  most  people  is  usually 
restricted  to  those  things— like  pure  common  air,  rain,  an^. 
sunshine,  so  necessary  to  man's  life  and  comfort — which  are 
obtained  directly  by  natural  means  without  the  intervention 
of  other  men's  services  ;  but  the  acceptance  of  the  doctrine  of 
the  Primary  Law  of  Economic  Price  or  Value  leads  us  a  step 
further,  and  compels  us  to  concede  that  although  all  monopo* 
Used  natural  substances  in  which  man's  services  are  incor- 
porated are  inseparably  associated  with  Economic  Price  or 
Value,  the  natural  elements  themselves  do  not  enter  into  it 
in  any  degree  whatever ;  and,  therefore,  the  rarer  natural 
element,  gold,  per  se,  adds  as  little  to  economic  price  or  value 
as  the  more  common  elements,  carbon,  hydrogen,  oxygen, 
silica,  aodiwn,  chlorine,  nitrogen,  etc.,  do  to  compounds  of 
eommon  substances,  such  as  coal,  common  salt,  grain,  and 
other  food  products. 


QtJALIFICATIOKS   TO   BB  AbMITTBD. 

There  are  some  objections  which  may  be  raised,  here,  against 
the  doctrine  that  Oost  of  P^duction  is  the  Primary  I^w  of 
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Price,  based  upon  the  following  oonsiderations,  which  it  may 
be  profitable  to  discusB  :  — 

First,  it  is  admitted  general Ij  as  an  axiom  in  economics, 
that  in  the  Batne  market  there  can  only  he  one  price  for  epecifie 
articlee  of  the  eame  quality. 

(1)  Seeing  that  the  same  area  of  good  land  may  yield 

A  double  the  quantity  of  produce  grown  by  6  on 
poor  land  without  any  oifference  in  the  actual 
C08t  of  production.  Mow,  ia  the  face  of  "one 
price  for  the  specific  articles  of  the  same  quality," 
can  this  effect  be  reconciled  with  the  doctrine  that 
Goat  of  Production  is  the  Law  of  Price  P 

(2)  A  similar  objection  applies  to  cotton  cloth  and 
other  manufactures.  A,  e.g,f  by  the  use  of  superior 
appliances,  may  produce  four  yards  of  similar 
cotton  at  the  same  cost  as  it  would  take  B  to  pro- 
duce three  yards. 

(3)  Similarly  in  respect  of  cost  of  labour  serTices :  Two 
carpenters  of  equal  skill  working  at  the  same  bench 
receive  the  same  daily  wages.  The  maintenance  of 
A  with  a  family  to  support  inToWes,  perhaps,  three 
times  the  cost  of  B,  a  single  man,  even  with  the 
same  standard  of  living. 

All  these  examples  would  have  great  force  as  bearing 
against  the  Primary  Law  of  Price  were  it  not  that  the  word 
*' Primary*'  does  not  exclude  the  conception  of  minor 
influences  which  qualify  and  modify  to  some  extent  the 
operation  of  the  Primary  Law.  But  even  the  examples  giren 
are  perfectly  reconcilable  with  the  doctrine  when  stated 
more  completely.  For  Cost  of  Production,  t.6.,  economic 
cost,  ignores  the  yariations  of  actual  cost  among  different 
producers  of  the  same  class  of  articles  as  the  indiyiduals  of 
the  same  class  working  under  the  greatest  disadvantages  ore 
the  sole  determinants  of  the  uniibrm  market  price  of  the 
<x)mmon  product. 

Thus,  as  regards  the  price  of  agricultural  products,  the 
normal  rate  of  wages  for  each  class  of  occupation,  as  well  as 
the  price  of  manufactured  products,  are  all  alike  really 
governed  by  the  same  economic  law,  namely,  **the  co$t  of 
joroducing  the  most  expeneive  portion  of  the  supply  necessary  to 
satitfy  the  same  market*^ 

The  difference  of  actual  cost  of  production  between 
those  in  the  same  occupation,  who  are  working  at  a  greater 
advantage  and  those  at  the  greatest  disadvantage,  is  absorbed 
by  the  former  as  an  extra  reward  for  services.    In  the  case 
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of  Landowners  it  constitutes  Econonfic  Bent ;  in  Manufac* 
turing  and  other  industries,  and  in  Wage-earning  Services  it 
is  termed  Surplus  Profit,  or  Qua  si- Rent. 

In  none  of  these  cases  does  the  £coDoniic  Bent  or  Surplua 
Profit  so  absorbed  add  in  any  degree  to  Economic  or  Market 
Price,  for  the  latter  is  solely  determined  by  the  respective 
representatives  of  the  groups  of  the  same  class  working 
under  the  greatest  disadvantage ;  that  is,  at  the  no-rent  or 
no- surplus-profit  stage. 

I  am  indebted  to  Gunton  for  the  following  tabular  illustra- 
tions, which  help  to  reveal  more  clearly  how  the  marginal 
differences  of  cost  of  production  between  the  same  class  of 
producers  or  workers  are  absorbed  by  the  more  fortunately 
circumstanced,  in  the  shape  of  Economic  Bent  or  Surplus 
Profit,  and  how  the  circumstances  of  the  least  favoured  or 
**  most  eipensive  portion  of  supply  "  alone  determine  the 
market  price. 


The  Law  of  Bent  (Gunton.) 

"  Under  conditions  of  Economic  Freedom  the  rent  o  land 
used  frr  any  purpose  tends  to  equal  the  difference  between 
its  p4oductive  utility  and  that  of  the  poorest  land  used  for 
the  same  purpose  in  that  community,  or  which  contribute  to 
the  necessary  supply  of  the  same  market." — Gunton. 

Illustration. 
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The  Law  of  Wages.     (Gunton  .J 
"  The  law  then  may  be  correctly  stated  thus  : — 

**  The  rate  of  wages  in  any  country,  class,  or  industry  con- 
stantly tends  towards  the  cost  of  living  of  the  (average  of) 
most  expensive  families  who  furnish  a  necessary  part  of  the 
supply  of  labour  in  that  country,  class,  or  industry." — 
Gunton. 
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The    Law     of    Surplus    Profit    of    Manufacturers. 

{Ounton,) 

"  While  the  dearest  capitalist  and  the  dearest  labourer 
both  fix  the  prices  for  their  class,  they  both  occupy  relatively 
opposite  positions.  The  manufacturers  who  furnish  the  most 
expensiye  portion  of  the  supply  of  commodities  are  the 
poorest  and  lowest  in  their  class,  while  the  labourers  who 
furnish  the  most  expensive  portion  of  labour-power  are  the 
best  and  highest  in  their  class,  as  shown." — Gunton. 

Illustration. 
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The  illostrations  given  are  of  value  in  giving  greater  pre- 
cision to  the  doctrine  of  the  Primarj  Law  of  Price,  and 
helpful  in  freeing  the  mind  from  misconception  in  the  further 
examination  of  the  rival  theory  of  the  Law  of  Economic 
Prices,  viz.,  the  "  Ratio  of  Demand  and  Supply."  This  theory, 
however  fallacious,  is  plausible,  and  has  the  prestige  of 
having  been  tacitly  held  or  expressly  advocated  by  a,  very 
large  number  of  Economists,  whose  general  qualifications  are 
such  as  to  entitle  them,  at  least,  to  the  most  respectful  con- 
sideration, even  if  their  conclusions  cannot  command  assent. 

This  rival  theory  claims  that  Economic  Prices  are  mainly 
determined  and  regulated  by  the  varying  Batio  of  the  Demand 
-and  Supply. 

More  explicitly.  This  doctrine  affirms*:— •*  (1^.  That 
under  free  competition  (i.e.,  in  the  absence  of  arbitrary 
barriers)  there  cannot  be  two  prices  for  the  same  commodity 
in  the  same  market*' — a  proposition  common  to  both  of  the 
rival  theories;  and  the  same  may  be  affirmed  of  the  next,  viz  :  — 
(2).  That,  when  the  supply  and  demand  are  equal,  the  price 
is  the  exact  equivalent  of  the  cost  of  production.  The  real 
and  fundamental  divergence  between  the  rival  theories  is 
contained  in  the  third  proposition,  viz.:  — (3.)  That  the  price 
rises  as  demand  exceeds  the  supply,  and  faUs  as  the  supply 
exceeds  the  demand ;  and  "  the  rise  or  fall  continues  until 
the  demand  and  the  supply  are  again  equal  to  one  another." 

The  Ratio  of  Demand  and  Supply  not  the  Primary  Law  of 

Economic  Prices. 

If  the  claim  that  the  ratio  or  relative  intensity  of 
Demand  and  Supply,  respectively,  is  the  major  influence  in 
determining  the  rise  or  fall  of  Economic  Prices  over  a  long 
•course  of  years,  it  would  need  proof  to  sustain  the  two 
following  propositions : — 

(1)  That  prices  in  all  cases  rise  in  ratio  or  proportion  as 
demand  exceeds  supply  in  intensity  or  magnitude, 
and  that,  conversely,  prices  in  all  cases  fall  in  ratio 
or  proportion  as  supply  exceeds  demand  in  intensity. 

(2)  That  whenever  the  ratios  or  intensities  over  a  number 

of  years  touch  the  equilibrium  point,  that  is,  are 
exactly  equal,  then  the  price  of  the  pariicular 
commodity  or  service  returns  to  a  measure  of  value 
which,  in  itself,  is  constant  and  invariable  under 
such  conditions. 

As  regards  the  first  of  these  postulates,  it  may  be  affirmed, 
with  reason,  that  even  if  it  seems  to  be  true  as  regards  short 
periods  corresponding  to  the  perturbation  or  fluctuation  of 

a.  Oanton. 
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seasonal  or  cosmical  influences,  it  affords  no  explanation  of  a 
general  and  continuous  fall  of  prices  over  a  large  number  of 
years  when  conjoined  with  an  ever-increasing  real  demand. 

Wheat — ^Take  the  conunoditj  wheat  for  example.  The 
absolute  measure  of  the  intensity  of  demand  is  most  surelj 
determined  by  the  extent  of  its  consumption,  per  head.  In 
the  United  Kingdom,  this  intensity  of  real  demand  is 
indicated  by  the  fact  that  the  consumption  in  the  year  1840 
amounted  to  2551b.  per  head  per  jear,  while  its  price  per 
ton  averaged  j£16'60.  The  absolute  intensity  of  requirement 
or  demand  continued  (gradually  to  increase  to  such  an  extent 
that  in  the  year  1887  it  is  indicated  by  a  consumption  of 
8541  b.  per  head  of  population,  or  an  increase  of  intensity  of 
real  demand  equal  to  38*82  \>er  cent.,  while  its  price  did  not 
increase  in  the  ratio  of  real  demand^  but  actually  fell  to 
j£8'15  per  ton,  or  a  fall  of  as  much  as  50*90  per  cent.,  that 
is,  half  the  price,  as  compared  with  the  curlier  period  when 
the  real  demand  was  much  less  intense. 

Meat. — Aizain  we  have  another  anomaly,  which,  taken  with 
the  former  instance,  is  equally  unexplainable  by  what  is 
termed  the  ''scarcity  of  gold  theory  of  decline  of  general 
prices,  or  by  the  Law  the  Ratio  of  Demand  and  Supply.** 
Thus  in  the  United  Kingdom  in  the  same  year,  1840,  the 
average  consumption  of  meat  was  871b.  per  head,  while  its 
market  price  was  J654*5  per  ton.  Both  demand  and  price^ 
gradually  increased,  but  at  very  unequal  ratios,  until  the  year 
1887,  when  the  average  consumption  rose  to  1091b.  per  head» 
or  25'29  per  cent,  increase,  and  the  market  price  rose  slightly 
to  1^5^ '5,  being  an  increase  of  only  7*35  per  cent. 

Average  Wages  of  Agricultural  Labour. — A  still  more  re- 
markable example  of  inconsistency  with  either  the  "  Scarcity 
of  Gold  *'  or  the  Ratio  of  Supply  and  Demand  theories,  and 
constituting  indeed  a  complete  inversion  of  their  theoretical 
conclusions,  is  to  be  found  in  the  United  Kingdom,  between 
the  years  1840  and  1887,  in  respect  of  the  rapid  fall  in 
demand  for  agricultural  labour  generally,  associated  with  not 
only  a  gradual  increase  in  agricultural  labourers'  nominal 
wages,  but  a  still  more  decided  increase  in  the  purchasing 
power  of  the  same  wages. 

Thus  in  1840  there  were  8,400,000  labourers  employed  in 
agriculture  with  average  wages  at  i2s.  per  week.  In  1887,. 
notwithstanc(ing  an  increase  of  38  86  per  c^^nt.  in  the  total 
population,  the  number  of  agricultural  hands  fell  to  2,560,000, 
or  a  decline  of  24*70  per  cent.,  while  their  nominal  wages 
rose  to  an  average  of  15s.  per  week,  or  25  per  cent,  increase, 
and  while  also  the  real  purchasing  power  increased  fully  56^ 
per  cent.  * 
a.  See  faller  pArticnlars  page  17. 
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For  further  evidenoe  against  the  two  theories  under  trial, 
let  us  study  the  moyemeots  of  an  important  manufacturing 
industry  in  another  country  (United  States)  in  its  development 
between  the  years  1850  and  1880,  or  an  interval  of  30  yearfi, 
as  in  the  following  table,  prepared  from  certain  statistics 
relating  to  the  Cotton  industry  of  the  United  States,  quoted 
by  Qunton  (p  263,  Principles  of  Social  Economics)  : — 

(Table  A.) 

In  the  accompanying  table  we  have  the  true  cause  of  the 
recent  fall  of  prices  of  commodities  most  clearly  and  unmistak- 
ably demonstrated.  In  50  years  the  causes  at  work  produced; — 

(1.)  A  fall  in  the  price  of  cotton  cloth  of  586  per  cent. 

(2  )  A  rise  in  the  nominal  wages  of  the  operatives  of 
112  per  cent. 

(3.)  An  increase  of  the  real  wages  or  purchasing 
power  of  the  operatives  over  the  product  of  their 
own  industry  of  as  much  as  414  per  cent. 

Among*  the  more  important  causes  which  effected  these 
splendid  economic  advantages  are  :— 

(1.)  The  reduction  in  cost  of  management  by  the  con- 
centration of  the  work  in  fewer  •but  larger  and 
better  equipped  establishments^ 

(2.)  Improvements  in  machinery  and  other  auxiliHry 
aids  to  human  labour  enabling  one  hand  to  con- 
trol 62  spindles,  whereas  formerly  one  hand  could 
control  only  22  spindles. 

(3.)  The  effective  producing  power  of  each  worker  by 
such  means  was  increased  3  7  fold,  or  nearly 
four-fold.  That  means  that  the  labour  of  pro- 
ducing lib.  of  cloth  per  hand  was  reduced  73  per 
cent. 

(4.)  The  price  of  cloth  was,  however,  reduced  only  58'8 
per  cent.,  but  the  difference  of  14*2  per  cent,  is 
accounted  for  by  being  absiTbed  by  the  increase 
of  112  per  cent,  in  tiie  nominal  wages  of  the 
operatives. 

The  "scarcity  of  gold"  theory  of  the  decline  of  prices 
cannot  be  recdnciled  with  tliese  plain  facts,  for  the  decline 
of  58*8  per  cent,  in  cotton  cloth  ijs  conjoined  wiih  an  increase 
of  112  per  cent,  in  the  w^es  of  the  operatives.  The  fall  of 
£8'8  per  cent,  in  prices  is  likewise  irreconcilable  with  the 
£atio  of  Demand  and  Supply  theory,  for  this  remarkable  fall 
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18  associated  with  a  growing  intensitr  of  real  demand,  tlie 
conanrnption  of  cotton  cloth  per  head  of  population  having 
gradualij  increased  from  5*901b.  in  the  year  1880  to  13'81  in 
1880,  or  an  increase  of  184  per  cent  of  real  demand. 

Cheapened  cost  of  production — ^the  true  Primary  Law  of 
Economic  Price — is  the  only  theory  which  harmonises  wUh  all 
thefaeti!  Theories  like  tnose  already  referred  to  (scardtj 
of  gold  or  appreciation  of  gold,  and  Batio  of  Demand  and 
Supply),  which  can  only  at  best  be  reconciled  with  a  very 
small  part  of  the  facts,  must  be  abandoned  as  unsatisfoctor j 
and  altogether  misleading.  Indeed,  when  we  look  at  the 
matter  broadly  and  thoroughly,  we  must  find  conclusiTO 
eyidence  to  show,  in  respect  of  commodities  which  can  "  be 
increased  by  the  exertion  of  human  industry,"  that  supply  is 
subordinate  and  depends  upon  demand.  The  breadth  and 
intensity  of  the  demand  determioes  the  breadth  or  intensity 
of  the  supply.  The  demand  for  commodities  is  the  measure 
of  the  intensity  of  the  need  or  desire  to  consume  them. 
Ounton  clearly  puts  it: — "To-day's  wants  determine  to* 
morrow's  efforts,  and  yesterday's  actual  consumption  det^er* 
mines  to-day's  actual  production.  .  .  Since  consumption 
constitutes  the  actual  demand,  and  production  the  actual 
supply,  it  follows  that  demand  is  the  cause  (and  measure)  of 
the  supply."  And  we  might  add  that  the  cost  of  producing 
the  supply  is  the  Primary  Law  which  determines  its  economic 
price. 

Permanence  of  ihs  Batioe  or   Equivaleni  Exchange   WeighU 

of  Principal  (JommodUiea  in  Relation  to  Oold^  and  aUo  to 

each  other. 

In  civilised  countries  commodities  of  all  kinds,  by  price 
lists,  have  their  values  equated  to  the  established  standard  of 
yaXne,^ gold.  In  the  United  Kingdom  the  sovereign  is  the 
principal  unit,  and  has  been  determined  by  law  to  consist  of 
a  specified  weight  (*25682  of  an  ounce,  having  iV^V  Parity) 
of  the  commodity  gold,  which  is  also  used  more  extensively 
for  other  purposes  than  money.  In  general  utility,  and  even 
in  the  magnitude  of  its  value  as  an  industrial  product,  gold 
is  one  of  the  most  insignificant  and  almost  the  least  valuable 
of  all  commodities  which  are  requisite  for  man's  use.  Its 
utility  is  trifling  as  compared  with  wood,  iron,  or  coal,  and 
even  though  costly  in  relation  to  quantity  or  weight,  its 
total  value  as  one  of  the  commodities  produced  annually  by 
the  principal  civilised  countries  is  as  19  to  12,507,  or  0*1S 
per  cent  of  all  industrial  products.*    In  relation  to  the  annual 

a.  Bee  appended  table  Bhowing  valne  of  diflerant  ckMM  of  fndaetrial  pradiote 
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(Table  B.) 

Talue  of  all  human  services  it  is  still  more  insignificant,  as  it 
is  estimated  to  bear  the  ratio  to  them  of  19  to  19,334,  or 
0*098  per  cent.  Apart  from  its  great  utility  in  barter  as  a 
means  of  facilitahog  exchanges,  and  its  qualities  of  inde* 
structibleness  and  portability,  its  principal  utility  is  that  of  a 
common  measure  of  the  value  of  all  other  commodities.  It 
is  the  established  handy  foot-rule  for  measuring  the  value  of 
all  other  commodities  and  services,  but  its  own  value  bears 
no  more  comparison  in  magnitude  to  the  commodities  of 
which  it  is  the  standard  measure  than  does  the  sixpenny 
foot-rule  of  the  builder  or  architect  to  the  value  of  the  costly 
fabric  whose  various  dimensions  have  been  determined  by 
the  useful  but  cheap  foot-rule.  It  is  necessary  to  bear  this 
in  mind,  because  there  exists  a  superstitious  idea,  widely  held, 
that  the  real  element  of  economic  value  incorporated  in  the 
substance  of  gold  (i,e,,  the  cost  of  human  services  engaged  ia 
procuring  it)  difEers  in  some  mysterious  way  from  precisely 
the  same  kind  of  real  economic  value  incorporated  in  potatoes 
or  any  other  common  commodity. 

The  magnitude  of  economic  value  in  any  commodity  ia 
not  determined  by  its  size  or  weight,  nor  by  its  abundance  or 
scarcity,  but  by  the  average  economic  cost,  at  any  time,  of  the 
usefid  services  of  man  absorbed  in  its  production,  transport^ 
modification,  etc.,  and  thereafter  incorporated  in  the  par. 
ticular  substance  or  commodity  in  the  same  way  that  mortgage 
title  upon  a  valuable  property  incorporates  the  value  of 
mortgagee's  money  investment. 

If  it  can  be  shown,  therefore,  that  the  ratios  of  equivalent 
exchange  weights  of  different  commodities  with  gold  and 
with  each  other  are  identical  with  the  ratios  of  men's  time 
and  services  absorbed  in  producing  them,  the  major  conten* 
tion  of  my  argument  will  be  established,  yiz.:— That  coat  of 
Production — (not  the  Ratio  of  Supply  and  Demand,  nor  mere 
abundance  or  scarcity) — ia  the  Primary  Law  which  determines 
and  regukdea  TSconomic  Price. 

The  usual  manner  in  which  dififerent  commodities  are 
quoted  in  price  lists,  in  relation  to  money  value,  makes  it  diffi- 
cult to  realise  their  relative  values  to  each  other.  Thus  one 
commodity  has  its  money  value  expressed  in  relation  to  a 
definite  bulk,  such  as  barrel,  bushel,  gallon.  Another  to 
different  units  of  weight,  such  as  ounce,  pound,  cwt.,  ton ; 
and  the  services  of  man,  use  of  property,  money,  etc.,  are 
always  related  to  a  measure  of  time,  such  as  per  hour,  day» 
vreek,  month,  or  jear.  Commodities,  however  stated,  can  be 
resolved  into  one  quality  common  to  them  all,  viz.,  weight,  by 
which  they  may  be  perfectly  equated  in  the  relation  of  tlie 
ratios  of  equivalent  weights  to  unit  of  Talue,  i.f .,  to  £1 ,  p.% 
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what  is  the  Bame  thing,  *25662  of  an  ounce  of  *916  pure  gold. 
The  following  table  has  been  constracted  bj  me  m  this  waj^ 
and  embraces  28  of  the  principal  commodities  of  English  com- 
merce, and  representing  the  most  important  of  all  human 
industries. 

(Table  C.) 

On  examining  the  preceding  table,  the  first  thing  that  arrests 
attention  is  the  great  range  of  differences  of  the  equivalent 
exchange  weights  of  different  commodities.  Thus  in  1893  1 
ton  of  gold  is  shown  as  tbe  equiyalent  of  22*23  tons  silver  ; 
of  1,247  tons  tin  ;  of  1,341  tons  copper  ;  of  2,628  tons 
beef  ;  of  7,158  tons  sugar  ;  of  7,520  tons  lead  ;  of  16,695 
tons  flour  ;  of  136,000  tons  salt ;  and  of  348,636  tons  of 
coal. 

The  most  striking  thing,  however,  shown  in  the  figures 
relating  to  the  two  periods  1870  and  1893,  is  the  permanence 
or  persistency  of  their  relative  exchange  weights  with  the 
central  unit  of  their  system — gold — and  with  each  other. 

Seeing  that  all  the  commodities  (excepting  their  standard, 
which  cannot  of  itself  show  variation)  Lave  been  greatly 
affected  by  alteration  of  prices— some  having  risen  by  as 
much  as  59  per  cent,  (salt),  while  the  greater  number  of 
prices  of  commodities  have  iallen  at  various  degrees  from  4  to 
46  per  cent. — it  is  remarkable  that  the  relative  value-orbits— 
if  we  may  coin  a  suitable  phrase — only  amount  to  an  exbibi* 
tion  of  greater  or  less  eccentricity  of  orbit ;  and  not  (except 
in  one  or  two  instances  where  the  values  of  commodities  fie 
close  to  each  other)  to  any  disturbance  of  the  original 
sequence  in  their  order  or  weight  distance  from  gold,  or  the 
centre  of  the  system  around  which  we  may  picture  them  as 
revolving  as  in  the  diagram  which  I  have  prepared  to 
illustrate  this  very  important  law. 

(Diagram  I.) 
The  Tbub  Law  of  Yalxtb  or  Economic  Pbice  Orbits 

(CORRBSPOKDINO       WITH        EqITIVALBNT       ExCHAKOS 

Weights). 

The  true  law  of  value  or  economic  price  orbits  of  various 
commodities  relative  to  the  centre  of  their  system — the  gold 
unit — have  their  equivalent  exchange  weight  magnitudes 
primarily  determined  inversely  in  the  exact  ratio  of  their 
cost  of  production.  That  means  that  the  greatness  of  the 
radial  distance  of  the  commodities  from  the  central  unit  of 
value  corresponds  exactly  with  the  corresponding  smallness 
of  cost  of  production  relative  to  a  common  unit  of  weight. 
VkuB  the  radius  of  the  value-orbit  of  coal  is  very  great  aa 
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compared  with  the  centre  gold  and  with  the  respective  value- 
orbits  of  silver,  tin,  wheat,  and  potatoes,  because  the  experi- 
ence  of  the  producing  industries  of  England  and  Tasmania 
during  the  last  ten  years  proves  that  one  hand  during  a 
jear  on  the  average  can  produce :— * 

ACTUAL.  EQUIVALENT  BATIO 

TONS. 

330  tons  coal  234,800 

0*001405  of  a  ton  of  gold  1 

0-032        of  a  ton  of  silver  2275* 

2001        tons  tin  (metal)  1,424 

9-52         tons  wheat  6,776 

40-8  tons  potatoes  29,040 

It  is  remarkable,  notwithstanding  the  local  differences  of 
market  prices  and  rates  of  current  wages  of  the  different 
industries,  how  closelj  the  ratio  of  producing  effort,  taken 
inversely,  agrees  with  the  ratios  of  the  selling  prices  in  the 
English  market.  Any  person  who  takes  the  trouble  to 
examine  this  matter  closelj  must  be  convinced  that  it 
amounts  to  a  perfect  demonstration  that  Cost  of  Production 
is  the  Primary  Law  which  determines  and  regulates  Economic 
Prices  or  Values,  and  that  this  law  can  alone  account  for  the 
remarkahle  perman^ence  of  the  ratios  of  equivalent  exchange 
weighte  cf  the  principal  commodities  in  relation  to  gold  and  to 
each  other. 

It  also  alone  satisfactorily  accounts  for  the  constancy  or 
varying  eccentricities  of  value-orbits  over  long  periods  caused 
by  the  rise,  fall,  or  stationariness  of  prices  of  different 
commodities. 


The  True  Cause  of  the  Recent  Oenerdl  Decline  of  Prices. 

Persons  who  are  unable  to  afford  the  time  to  give  more 
than  a  superficial  examination  of  such  an  important  economic 
subject  as  the  Recent  General  Decline  of  Prices  in  respect 
of  which  we  are  constantly  deluged  with  the  controversies  of 
loose  and  inexperienced  writers,  may  be  apt  to  refer,  without 
sufficient  reflection,  certain  effects  to  one  out  of  several 
possible  causes. 

Uniform  decline  of  Prices, 

For  example,  uniform  decline  of  prices  of  commodities 
might  be  produced  by  any  one  of  four  very  different 
conditions  as  follows  : — 

(1.)  By  a  uniform  reduction  in  cost  of  producing  various 
commodities,  with  the  exception  of  gold,  whose 
cost  of  production  is  assumed  to  remain  un« 
changed. 
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(2.)  By  cost  of  production  remaining  unchanged  in 
regard  to  all  commodities,  exceptiDg  ({old,  whose 
cost  of  production  had  increased  absolutelj. 

* 

(3.)  Bj  a  unifarm  increase  in  cost  of  production  of 
various  commodities,  but  associated  with  a  still 
more  marked  increase  in  the  cost  of  producing 
gold. 

(4.)  Bj  a  unifarm  reduction  in  the  cost  of  producing 
various  commodities,  excepting  gold,  whose 
cost  of  production  had  declined  at  a  lesser 
ratio. 


(Diagram  U.) 

Now,  whether  we  accept  or  reject  one  or  other  of  these  four 
possible  causes,  the  relative  purchasing  power  of  commoditj 
over  commoditj,  excepting  gold,  would  not  be  disturbed 
in  the  slightest  degree.  Even  in  respect  of  gold,  it  is  only 
the  industrial  part  which  would  be  economically  altered.  The 
position  reserved  for  money,  by  its  appreciation,  relatively,  as 
in  example  1  and  4,  and  absolute  appreciation  ss  in  examples 
2  nnd  3,  would  not  in  apy  way  disturb  their  exchange 
values  with  each  other  in  any  way. 

If  nominal  rates  of  wages  and  nominal  profit  fell  uniformly, 
or  rose  uniformly  with  prices  under  all  these  differing  con- 
ditions, the  wage-earuers*  or  investors'  purchasing  power 
would  also  be  undisturbed,  however  higher  or  lower  his 
nominal  wages  or  rates  of  profit  might  be.  But  if  nominal 
wages  and  nominal  profits  remain  stationary  while  nominal 
prices  fell  generally,  the  industrial  world  would  be  greatly 
improved,  because  it  would  mean  a  real  increase  in  the 
purchasing  power  of  man's  services.  And  as  fully  70  per 
cent,  of  breadwinners  buy  commodities  with  services,  not 
with  commodities,  we  have  no  reason  to  doubt  the  largeness 
of  the  benefit  to  mankind  from  a  general  reduction  of 
prices  of  commodities  under  such  circumstances. 

Any  disturbance  or  depression  of  trade  is  therefore  due  to 
other  well-understood  economic  causes,  occurring  periodically 
in  cycles,  and  is  in  no  way  due  to  a  general  decline  in 
prices. 


Decline  in  Prices,  Not  Due  to  Abeolute  Appreciation  of  Gold* 

Although  there  is  a  very  marked  decline  in  recent  yeanr 
in  the  prices  of  commodities,  the  rate  of  decline  is  far  fronx 
being  uniform  iu  respect  of  different  commodities. 
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Thus,  between  1873  and  1893, 

The  price  of  Steel  Bails  declined  46  per  cent. 
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This  demonstrates  that  the  fall  in  price  of  important 
articles,  such  as  rails,  cotton,  tea,  wheat,  and  sugar,  cannot 
be  due  to  the  alleged  appreciation  of  gold,  for  the  latter 
cause  would  tend  to  produce  a  uniform  fall  in  all  prices. 

If  this  be  true,  and  if  it  be  also  admitted  that  cost  of  pro- 
duction  is  the  true  primary  law  of  economic  value  or  price, 
then  it  maj  be  eooMently  affirmed  that  any  attempt  made  by 
governments  to  fix  arbitrary  laws  for  determining  the  relatiye 
exchange  values  of  any  two  commodites — such  as  gold  and 
silver  as  in  the  scheme  of  bi-metallism — would  be  as  futile  as 
to  pass  arbitrary  laws  for  determining  their  absolute  specific 
gravities.  Of  course,  I  except  the  useful  token  relation  of 
silver  to  gold,  where  one  is  subordinate  to  the  unit  standard, 
and  limited  in  amount  of  tender  as  monev. 

The  true  cause  of  decline  in  prices  is  mainly  due  to  the 
increasing  improvements  in  steam,  chemistry,  electricity,  and 
labour-saving  machinery  and  forces,  whereby  man's  labour  is 
year  by  year  made  more  effective,  his  reward  is  made  greater, 
and  his  wants  more  abundantly  satisfied  in  proportion  as 
prices  of  commodities  decline.  Whatever  local  injury  is 
now  done  to  particular  countries,  or  to  particular  industries 
in  any  one  place,  is  due  to  the  introduction  of  more 
favoured  competitors  in  the  same  region,  or  in  the  same 
branch  of  industry,  and  not  to  the  causes  which  are  so 
frequently  alleged.  As  a  single  example  of  the  wonderful 
advantage  to  the  effectiveness  of  man's  labour  by  the  intro- 
duction of  labour  saving  forces  and  machinery,  let  us  take 
the  case  of  steam.  It  is  estimated  that  the  steam  force  now 
employed  as  an  auxiliary  to  man's  labour  has  multiplied  the 
original  power  more  than  fifteen  fold.  When  we  realise  that 
in  the  United  Kingdom  alone,  since  1840,  8,600,000 
additional  horse-power  is  employed  in  transport,  and  in  other 
industrial  directions,  represents  the  added  nominal  force  of 
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103,000,000  of  workmeDy  or  fully  six  times  the  working 
force  of  all  breadwinners  in  the  United  Kingdom,  need  we 
be  surprised  to  find  that  eren  the  effective  power  of  the 
agricultural  labourer,  who  is  not  so  highly  benefited 
as  the  artisan  daas,  has  been  increased  42*93  per  cent, 
and  that  fewer  hands,  therefore,  are  now  required 
to  cultivate  each  acre.  Ought  we  not  to  expect,  also^ 
as  we  find  it  to  be,  that  the  new  facilities  must  have 
immensely  cheapened  transport  and  cost  of  production; 
raised  wages  and  purchasing  power;  increased  the  average 
consumption;  and  greatly  improved  the  standard  of  living 
of  the  labourer.  By  such  improved  conditions,  the  United 
Kingdom  is  now  better  enabled  to  employ,  feed,  clothe  38 
millions  than  in  the  year  1841,  when  there  vvere  10  millions 
less  to  employ,  feed,  and  clothe. 

Conclusion. 

In  conclusion,  I  may  be  permitted  to  quote  the  following 
interesting  pavsRge  fVom  the  author  of  "  Bbcent  Ecokomio 
Chanobs  *'  (David  A.  Wells),  who  is  acknowledged  to  be  one 
of  our  most  distinguished  economists,  in  order  to  show  that 
my  own  opinions  are  in  harmony  with  those  of  the  most 
advanced  economic  writers  of  the  day.  Mr.  Wellsi  in  his 
concludinf^  summary  of  *'  The  Single  versus  the  Double 
Standard,'' states:  "Tocomprehend  the  phenomenal  reduction 
in  the  prices  of  the  world's  great  staple  commodities  which 
has  t^ken  place  iu  recent  years,  it  is  essential  to  look  for  and 
consider  more  potent  and  extensive  causes  tJian  any  variationin 
the  volume  or  relative  values  of  the  money  metals,  great  as  thej 
may  have  been." 

Mechanical  and  chemical  appliances  have  been  invented, 
developed,  and  applied  for  the  production  and  distribution 
of  commodities  within  the  last  quarter  of  a  century,  which 
prior  to  that  time  had  hardly  formed  the  subject  of  rational 
speculation.  The  prime  object  of  all  these  inventions  and 
discoveries,  the  great  stimulus  thai  led  to  their  realisation,  was 
to  Cheapen  cost,  or,  what  is  the  sams  thing,  reduce  prices.  And 
the  measure  of  the  value  of  any  new  industrial  method, 
invention,  discovery,  appliance,  or  development  is  the 
extent  to  which  these  results  are  effected  by  it. 

Thus,  the  ''  prices  of  cloth  fell  when  the  spinning«>wheel 
and  the  hand-looms  were  superseded ;  the  price  of  travelling 
when  steam  superseded  horses  and  the  power  of  the  wind.  The 
prices  of  all  the  worid's  great  staple  commodities  fell  when 
steam  connected  the  chief  sources  of  their  supply  with  the 
market  places  of  all  nations,  and  made  possible  the  wide 
distribution  of  perishable  products.  The  prices  of  all  things, 
again  fell  pari  passu,  with  the  growth  of  financial  institutions 
established  to  create  the  supply  and  use  of  metallic  money/* 
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"The  inFestigations  of  Mr.  Atkinson  show  that  'while 
■one-half  the  present  effi»rt  to  sust-iin  life  consists  in  the 
effort  or  cost  of  obtaining  food,  that  effort,  great  as  it  still  is» 
is  so  much  less  than  it  was  prior  to  1860  as  to  make  it 
almost  incapable  of  expression  in  specific  terms.  In  I860, 
the  greater  part  of  the  wheat  now  consumed  in  Europe  could 
not  have  been  moved  a  hundred  and  fifty  miles  without  ex- 
hausting its  value  ;  now  wheat  is  moved  half-way  round  tha 
world  at  a  fraction  of  its  value.'  The  preservation  of  food 
by  artificial  methods,  which  to  an  extent  is  equivalent  to 
its  incre^ise  supply,  has  also  been  to  a  very  high  degree 
perfected." 

"  In  the  production  of  materials  for  clothing,  vast  areas  of 
new  territory  have  been  added  to  areas  fornjerly  occupied  for 
the  production  of  cotton  and  wool ;  while,  in  the  case  of 
i:otton,  the  change  from  slave  labour  to  free  labour  alone  has 
greatly  reduced  its  cost  of  production  in  that  country  ii^hose 
supply  determines  the  price  for  the  world.  *In  the  con- 
Torsion  of  cotton  and  wool  into  fabrics  it  can  be  proven  that 
one  factory  op)erative  can  do  four  times  the  work  that  one 
corresponding  operative  could  accomplish  between  the  years 
1840  and  1850;  while  the  invention  and  application  of  the 
eew in g- machine  has  reduced  the  time  and  labour  cost 
necessary  for  the  conversion  of  cloth  into  clothing  in  vastly 
greater  measure.' " 

**  In  the  case  of  the  useful  metals,  iron,  steel,  copper,  lead, 
tin,  and  quicksilver,  the  revolution  which  has  occurred  in 
consequence  of  the  discovery  and  opening  up  of  new  mines, 
the  application  of  new  methods  of  smelting,  and  the  facilities 
for  transportation  at  low  cost,  have  unquestionably  reduced 
the  cost  (price)  of  all  these  products  to  as  great  an  extent  as 
that  of  any  other  class  of  commodities." 

Mr.  Wells  then  concludes  his  argument  as  follows  :  — 

"  To  suppose,  now,  that  a  change  in  the  relative  value  of 
the  two  precious  metals  — gold  and  silver — a  change  which 
has  not  in  any  degree  restricted  their  natural  supply  or 
diminished  their  monetary  or  industrial  uses,  has  exercised  a 
concurrent  superior  and  predominating  influence  in  respect 
to  the  prices  of  all  other  commodities,  or  services,  would  seem 
to  be  almost  incompatible  with  the  clear  exercise  of  one's 
reasoning  faculties." 

I  am  glad  to  be  be  in  complete  accord  with  the  views  so 
admirably  set  forth  by  Mr.  Wells,  and  I  am,  at  the  same  time, 
fully  convinced  that  any  cause  which  tends  to  check 
the  influences  which  have  beneficially  cheapened  commodities 
to  consumers,  also  tends  to  check  the  world's  progress  in 
material  welfare. 
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DISCUSSION. 

Mr.  A.  J.  OoiLYT  said: — Mr.  Johoston's  opening  state- 
ment (condensed)  is  that  cost  of  production,  not  demand 
and  supply,  primarily  determined  prices.  Later,  he  quali- 
fied that  by  excluaing  things  the  cost  of  which  was 
determined  by  scarcity  alone,  confining  it  to  things 
which  could  be  increased  (indefinitely,  I  suppose),  and 
where  competition  operated  without  restraint.  In  short  that, 
just  as  south  of  the  tropics  the  wind  would  always  blow  front 
the  west  if  th  re  were  no  land  to  disturb,  and  just  as  every 
planet's  orbit  would  describe  an  ellipse  if  there  were  no  other 
planets  to  perturb,  so  price  would  always  represent  cost  of 
production  measured  in  labour  if  there  were  no  natural 
acareity  or  artificial  interference.  Mr.  Johnston  has  proved 
this  conclusively,  but  the  case  thus  qualified  seems  so  plain 
from  the  mere  statement  of  it  that  one  was  surprised  to  hear 
that  it  required  proof,  and  I  suspect  that  the  dispute,  where 
there  is  any,  arises  from  neither  party  quite  understandings 
the  other's  position ;  for  the  law  of  demand  and  supply  and 
cost  of  production  are  not  rivals  at  all,  but  each  is  the  com- 
plement of  the  other.  There  is  not  a  farmer  or  shopkeeper 
during  the  bad  times  whom  you  will  not  hear  recognising 
clearly  the  first  half  of  the  law  of  demand  and  supply,  viz., 
that  people  will  not  go  on  producing  goods  for  less  than  their 
cost  of  production ;  and  though  he  may  not  quite  so  quickly 
recognise  the  second  half,  viz.,  that  trade  competition  will 
not  allow  anyone  to  continue  getting  more  than  cost  of  pro- 
duction (plus  margin  of  profit) ;  this  is  only  because  business  in 
real  life  is  so  full  of  monopolies,  natural  and  artificial,  legiti- 
mate and  illegitimate,  that  he  takes  these  disturbances  as 
matters  of  course,  and  does  not  trouble  himself  to  recognise 
that,  where  there  is  a  continuous  and  excessive  profit,  there 
must  be  a  monopoly  of  some  sort,  otherwise  other  people 
would  have  rushed  into  the  business  and  brought  profits 
down.  Still  he  sees  it  plainly  enough  directly  it  is  pointed 
out.  So  that  he  accepts  the  law  of  cost  of  production  in 
full.  For  all  that  he  sees  at  the  same  time  that  when  things 
that  are  wanted  are  plentiful  they  are  cheap,  no  matter  why 
they  are  .plentiful ;  and  that  when  they  get  more  plentiful 
still,  no  matter  why,  they  get  cheaper  still,  and  vice  versa ; 
and  also  that  if  they  are  less  wanted  (supply  remaining  the 
same),  they  again  also  get  cheaper.  In  short,  he  also  believes 
in  the  law  of  demand  and  supply,  and  attends  chiefly  to 
that  as  the  broader  law  that  includes  and  covers  the  cheaper. 
For  the  law  of  demand  and  supply  is  this  ^that  just  as  the 
steam,  as  such,  is  the  sole  governing  power  of  the  movements 
of  the  piston-rod,  notwithstanding  that  behind  the  steam  is 
the  fire  that  creates  the  steam,  so  the  ratio  between  demand 
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and  snpplj,  as  sach,  was  the  sole  governing  power  of  the 
movement  of  price,  notwithstanding  that  behind  demand 
and  supply  was  cost  of  production  that  regulate  supplj. 
As  the  fire  can  only  influence  the  piston-rod  through  the 
steam,  so  cost  of  production  can  only  influence  price  through 
supply.  Only  there  is  this  difference,  that  whereas  fire  only 
can  create  steam,  other  things  besides  cost  of  production 
determined  supply.  So  that  it  is  demand  and  supply,  aa 
such,  only  that  determine  price.  To  show  this,  take  first 
reduced  cost  of  production  without  increase  of  supply. 
Suppose  I  own  the  Blue  John  Mine,  the  only  mine  in  the 
world  that  yields  Derbyshire  spar,  and  that  I  discover  a  way 
of  reducing  the  cost  of  the  work  by  half,  but  do  not  increase 
my  output,  only  lessen  my  expenses,  then  demand  and  supply 
being  unaffected  the  price  remains  unaltered,  notwithstanding 
the  reduced  cost  of  production.  Or  suppose  I  discover  a 
process  by  which  I  can  make  silk  from  mulberry  leaves 
direct  and  keep  my  process  secret  without  increasing  my 
output,  the  same  result  happens.  Now  take  increased  supply 
without  reduction  of  cost.  Suppose  a  diamond  field,  where 
the  difficulties  of  finding  the  diamonds  are  so  great  that  only 
a  limited  number  of  people  take  to  the  business,  and  the  price 
of  diamonds  stands  at  so  much  ;  and  suppose  now  another 
diamond  field,  just  like  it,  is  discovered  elsewhere  with  just 
the  same  difficulties  and  the  same  profits ;  then  about  the  same 
number  of  people  start  diamond  hunting  there,  so  the  supply 
of  diamonds  being  doubled  the  price  falls,  notwithstanding 
that  cost  of  production  is  exactly  what  it  was.  A  law  like 
this  of  demand  and  supply  covers  all  cases,  disturbances 
included,  is  at  least  as  important  as  forming,  one  may 
say,  one  that,  like  cost  of  production,  can  only  be 
applied  after  all  disturbing  influences  have  been  excluded. 
Economics,  to  be  worth  studying,  must  be  more  than  an  inteU 
lectual  exercise  for  the  few,  it  must  afford  a  useful  guide  for 
the  many  ;  and  just  as  the  sailor  wants  to  know  not  how  the 
winds  would  blow  if  things  were  different  and  there  were  na 
land  (though  that  is  good  and  useful,  too,  in  its  way),  but 
how  and  why  they  do  blow  so  variably,  so  uncertainly,  so 
bewilderingly,  so  what  the  man  of  the  world  wants  to  know  is 
not  what  prices  would  be  if  things  were  different  and  there 
were  no  disturbing  influences,  but  what  does  actually  deter- 
mine them  under  all  the  innumerable  and  ever-present  influ- 
ences of  natural  scarcity,  artificial  monopoly,  privileged  obstruc- 
tion, protective  duties,  rings,  and  syndicates,  sudden  chanji^es 
of  fashion,  slow  changes  of  custom,  disappearance  of  species, 
and  a  thousand  other  interfering  agencies,  all  which  are 
not  confined  to  a  one  per  cent,  class  of  articles,  but  enter 
more  or  less  at  one  stage  or  another  into  every  single  article 
of  commerce.    And  the  simple  law  of  demand  and  supply 
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oorert  them  all ;  all  at  least  with  (so  far  as  I  can  see)  one 
solitary  exception.  As  to  the  exclusion  of  thin^  the  yalue  of 
which  is  determined  bj  8caroitv»  the  doctrine  of  demand 
and  snpplj  is  that  the  value  of  xvBBTTHiif o  is  determined 
bj  its  scaroitj  as  compared  with  the  demand  for  it  If  there 
is  no  demand  for  it  it  will  have  no  value,  no  matter  how 
ecarce  it  may  be.  But  the  exclusion  is  evidently  meant  to 
apply  to  things  that  are  waated,  and  that  are  obtainable  to  a 
certain  extent,  yet  the  supply  of  which  cannot  be  increased. 
But  the  disturbances  and  interferences  with  free  production 
are  not  confined  to  these  articles  (if  any  such  articles  there 
be),  they  appear  everywhere.  Food,  dotiiing,  and  houses,  for- 
instance,  are  typical  examples  of  the  things  that,  in  theory  at. 
any  rate,  can  be  increased  indefinitely.  There  is  no  natural 
scarcity  of  these  things,  but  there  is  a  terrible  artificial 
scarcity.  This  is  why  we  are  saddened  with  the  sight  of 
unemployed  men,  without  food,  which  they  could  and  gladly 
would  produce;  without  clothes  (beyond  what  is  on  their 
backs),  which  they  would  gladly  make ;  without  homes,  which 
they  would  gladly  build— if  they  were  allowed.  All  these» 
and  nearly  every  other  theoretically  obtainable  good  thing 
which  men  cannot  get  are  scarce  because  the  opportunities  to 
produce  them  are  made  scarce ;  and  the  man  who  could  but  may 
not  produce  them,  if  he  is  to  get  them  at  all,  must  pay  a  high 
price  for  them  ;  not  perhaps  a  high  price  measured  in  money, 
but  a  high  price  measured  iu  labour,  that  is,  he  must  give 
many  more  hours'  work  for  them,  or  for  the  money  to  buy 
them,  than  he  need  give  but  for  obstruction.  Now  we  want 
a  law  that  shall  cover  all  these  cases.  The  law  of  demand  and 
supply  is  the  only  one  that  does  so.  Now  take  the  three 
examples  given  to  dethrone  demand  and  supply  from  ita 
hitherto  recognised  position  :  1st.  Wheat,  the  demand  for 
Mhich,  as  indicated  by  consumption,  rose,  after  1840,  in  47 
years  by  one-third,  while  its  price  fell  to  half.  Why? 
Through  the  law  of  demand  and  supply.  Because  increased 
supply  (no  matter  from  what  cause)  had  brought  down  price, 
and  in  doing  so  had  stimulated  demand.  For  it  was  about  that 
time  that  the  prairie  lands  of  North  America  began  pouring 
their  supplies  into  the  English  market.  It  was  the  increased 
supply  as  such,  not  the  diminished  cost  as  such,  that  pro* 
duced  the  result,  for  if  a  ring  had  bought  up  the  imports  and 
held  back  half,  or  if  foreign  war  vesseLs  had  intercepted  half, 
the  price  would  not  have  fallen  as  it  did,  notwithstanding  the 
diminished  cost  of  production.  And  here  I  may  say,  though 
it  is  not  strictly  relevant  to  the  question  before  us,  that  I 
doubt  whether  there  was  any  diminished  cost  of  production 
measured  in  labour.  I  doubt  much  whether  it  took  any  less 
labour  to  raise  a  bushel  of  wheat  on  the  prairie,  send  it 
by  cart  to  the  railway,  by  rail  to  the  seaports,  and  by^ 
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sea  to  the  English  market,  than  it  did  to  raise  a  bushel  at 
the  English  market.  A  large  part  of  the  previous  price 
represented  rent.  Not  that  the  high  rents  caused  the 
high  price,  it  was  the  scarcity  that  did  that;  but 
the  landlord  got  the  benefit  all  the  same,  and  when 
the  increased  imports  brought  down  the  price,  the  landlord 
lost  and  the  consumer  gained  the  difference.  As  to  the  next 
example,  meat,  the  same  argument  applies.  The  arts  of 
tinning  and  freezing  meat  had  been  discovered,  and  ship- 
ments of  live  stock  greatlj  increased.  The  increased  supply, 
not  the  reduced  c^st,  checked  the  rise  of  price.  As  to  the 
third  example,  the  increased  rate  of  wages  coupled  with 
increased  purchasing  power,  that  is  too  wide  a  question  to 
enter  on  here.  I  content  myself  with  remarking  that  the  in- 
creased wage  and  increased  purchasing  power  were  a  good 
deal  less  than  they  appear,  being  largely  discounted  by 
increasing  rent,  by  increasing  irregularity  and  uncertainty  of 
employment,  and  in  many,  especially  in  the  most  conspicuous 
cases,  by  contributions  to  the  war  fund  of  the  Union,  by  which 
the  rate  of  wage  was  kept  up.  However,  let  us  keep  to  the  main 
point,  which  is  that,  looking  at  the  matter  broadly  and  taking 
price  as  a  whole,  as  it  actually  is  with  all  its  disturbing 
influences,  not  as  it  might  be  without  them,  it  is  demand  and 
supply  as  such  that  determines  it ;  cost  of  production  acting 
only  by  affecting  supply,  and  so  disturbing  the  ratio,  besides 
being  only  one  factor  out  of  many,  though  no  doubt  the  chief 
one,  in  affecting  supply. 
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BOTANICAL  NOTES. 

Bt  L.  Bodwat. 

(Bead  November  23,  1895  J 

In  a  paper  I  had  the  honour  of  reading  earlj  this  jear,  I 
alluded  to  a  grass  from  Adamson's  Peak  that  appeared  dis- 
tinct from  anj  described  form.  I  am  now  convinced  it  is 
an  alpine  variet j  of  the  scarce  grass  described  by  Brown  as 
Tetrarrhena  juncea,  and  as  such  is  of  greater  interest  than  if 
it  had  been  specifically  distinct,  all  the  more  so  to  ns  as  it 
upholds  the  wisdom  of  our  respected  botanical  head,  Baron 
von  Miieller.  Brown,  guided  by  a  similar  train  of  thought  to 
that  which  directs  more  modem  specialists,  was  a  great  genus 
maker  as  well  as  species  maker.  There  was  rather  a  ten- 
dency to  make  genera  on  artificial  lines.  Thus  he  removed 
from  the  well  marked  genus  Ehrharta,  of  Thumberg,  sundry 
forms  that  differ  inessentially  from  that  genus  in  bearing  4 
instead  of  3  or  6  stamens  iu  the  flower.  Of  these  those  that 
bore  a  loose  inflorescence  he  placed  in  a  genus  as  Microlxna^ 
and  those  whose  flowers  were  arranged  m  a  spike  or  spike- 
like raceme  were  formed  into  a  genus  Teirwnhena,  A  long 
time  after  this  Gnnn  found  a  grass  undoubtedly  new  that 
was  close  to  Jftcrotena;  but  having  but  2  stamens,  Hooker  in 
describing  it  thought  it  necessary  to  erect  a  new  genu8» 
Diplax,  for  its  reception.  Mueller,  following  Sprengal,  has 
long  ago  returned  these  genera  to  Ehrharla,  The  grass  I 
found  on  Adamson's  Peak  is  in  all  essential  details  a  stunted 
T^rarrhena  juncea  of  Brown,  but  it  has  a  panicled  inflor- 
escence, and  the  androecium  is  reduced  to  a  single  stamen, 
making  it  necessary  to  form  a  new  genus  for  an  apparent 
variety,  or  to  accept  the  teaching  of  von  Miieller  and  return  to 
the  single  genus  Ehrharta* 

Lepturus  cylindricus,  Trin.  This  littoral  and  marsh  grass, 
which  is  common  to  temperate  Australia,  Cape  of  Good 
Hope,  and  the  Mediterranean,  is  widely  distributed  in  Tas- 
mania, with  its  ally,  X.  incurvatus,  Trin.,  from  which  it  differs 
in  the  spikelets  possessing  a  single  outer  glume.  It  is  doubt- 
less indigenous. 

Cynodon  daciylon,  Pers.,  referred  to  in  the  appendix  of 
Spicer's  Handbook  as  a  recent  introduction,  has  so  lonpr  been 
known  in  out-of-the-way  localities  that  it  is  better  considered 
indigenous.  Bentham  so  treats  it  as  Australian  in  his  Flora 
Australiensis. 
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Amongst  introduced  grasses  that  are  widely   spreading 
are  : — 

Kctlaria  phleoides^  Pers.,  throughout  central  districts  and 
islands  of  Bass  Straits. 

BrctcUypodium  disiachyum^  JEL  et  Sch.,  on  the  Domain  in  and 
about  the  Botanic  Qardens.  Beferred  to  in  Spicer  as  a 
Triticum, 


Gastridium  /endi^rumg^JQg^j^^^Jj^^^jj^mon  nitgrasa  of 


Page  103,  line  5.— For  bracley podium,  read  hraehypodium, 
II    104     II  83. — For  natricaria,  read  matrtcaria, 
II      II      K  39.  —For  lepdium,  read  Upidiutn, 
„      „      „  81. — For  arvensifl  L.  reatbarrow,  read  arventis  L,  restharrow. 


jNut   snining,   ooscureij   mqaevQiu.      njpogymras  scales 

thick  and  short  below  the  nut  as  in  Z.  lineare.    Common  in 
poor  soil|  in  healthy  and  stony  places  in  Tasmania. 

It  is  with  considerable  hesitation  I  describe  this  as  specifically 
distinct  from  L,  lineare^  B.  Br.;  but  it  could  not  be  included 
in  that  species  without  also  including  both  with  Z.  laUraU^ 
B.  Br.,  a  clubbing  hardly  justified  though  natural. 

Carex  barhata^  Boott.  Tufted.  Leaves  about  1ft.  long» 
rather  narrow,  without  a  conspicuous  mid-rib,  margin  scabred. 
Stems  slender,  12-18in.  high.  Spikelets  few,  stalked,  the 
upper  one  male,  but  often  bearing  also  a  few  female  flowers ; 
the  female  spikelets  often  with  few  male  flowers  at  the  apex, 
about  lin.  long.  Qlumes  and  utricles  similar  to  those  of 
C  gunniana^  Boott,  but  the  Utter  only  half  the  size. 

Common  in  swamps  at  Claremont  and  Longley. 

This  species,  which  I  apprehend  to  be  the  Garesb  haihaJta  of 
Boott  referred  to  in  Bentbam's  Flora  Australiensis,  lives 
with  Q,  qunnxand^  and  though  similar  in  general  habit,  is 
most  undoubtedly  distinct  from  that  species. 

Corysanthes  unguiculata^  B.  Br.  This  rare  and  interesting 
little  orchid  occurs  near  Kingston,  in  damp  heaths,  and  will 
probably  be  found  in  suitable  localities. 
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In  the  traiiBacttons  for  1893  I  drew  attention  to  the  arti* 
ficial  basis  upon  which  the  species  Thelymitra  longifolia^ 
Forbt.,  and  T.  arietaiai  Lind.,  besides  numerous  other  now 
suppressed  species,  were  maintained  to  be  distinct  from  T. 
ixwideSf  Sw.,  I  endeavoured  to  point  out  by  means  of  dissec* 
lions  taken  from  numerous  plants  the  totally  unreliable 
details  upon  which  those  species  were  founded.  I  have  sinoe 
obtaioed  specimens  from  Clarke  Island,  Bas3  Straits,  and 
near  Straban,  in  which  the  upper  hooded  portion  of  the 
column  wing  is  exceptionally  well  developed,  and  the  lateral 
lobes  are  entirely  suppressed.  This  necessitates  the  raising 
of  this  variety  into  specific  rank,  or  reducing  the  forms  2\ 
a^  is  fa  fa  ani  7*.  langifolia  to  inconstant  varieties  of  IV 
ixioideBy  Sw. 

Amongst  introduced  plants  the  following  deserve  atten* 
tion:-r- 

Trichonema  roseum,  Ker.  A.  pretty  little  lily-like  iris» 
with  pinkish  mauve  flowers,  steadily  disseminating  itself  in 
pastures.  It  is  often  passed  by  as  a  pink  form  of  the  harm- 
less little  white  lily  of  spring,  but  I  am  assured  by  von 
Uiieller  that  it  is  poisonous,  and  shoidd  be  eradicated. 

Euphorbia  larthynBt  L ,  the  caper- spurge,  probably  re* 
sponsible  for  some  of  the  cattle  poisoning  that  has  taken 
place  lately.  It  is  naturalised  in  many  parts.  Its  powerful 
cathartic  qualities  are  dangerous. 

Nepeta  eataria,  L.,  catmint,  is  found  in  some  parts. 

Gilia  pung^s.  Hook.,  of  South  America,  a  prickly  little 
herb  of  certainly  no  useful  qualities,  has  made  its  appearance 
in  the  central  districts. 

Hdminihia  echioidesy  Qaert.,  a  useless  thistle  and  Ofumis 
arvtfms,  Z.  restbarrow,  whose  habit  is  well  expressed  by  ita 
name,  are  also  with  us. 

Hairicaria  discoidea^  D.C.,  a  composite  with  conical 
inconspicuous  flowcr-heads,  is  becoming  very  common  about 
the  suburbs  of  Hobart.  It  has  medicinal  properties  like  its 
allies. 

Erigeron  HnifoUus^  D.C.,  is  also  a  common  oomposile  bat 
harmless  weed  very  cjmmon  about  Hobart. 

Lepdium  draba^  L.,  is  common  at  Cornelian  Bay  and  Sandy 
Bay. 

Linum  catharticum,  L.|  is  establishing  itself  in  one  or  t^a 
placea 
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ON  THE  NEW  GENUS  PETTEEDIANA. 

Bt  John  BbazieBi  F.L.S.,  C.M.Z.  Soc,  Lohdok,  Cobb. 

Mem.  Boy.  Soc,  Tas. 

In  the  year  1887  Mr.  C.  F.  Ancey,  in  his  descriptions  of 
new  genera  and  sub  genera  of  the  Helicidse,  published  in 
the  Conchologists'  Exchange,  Vol.  ii.,  p.  22,  defined  and 
named  a  sub  genus  of  Endadonta  from  tbe  Caroline  Islands 
under  the  name  of  Brazieria,  Mr.  W.  P.  Petterd,  in  his 
contributions  for  a  systematic  Catalogue  of  the  -Aquatic 
Shells  of  Tasmania  in  tbe  Proc.  Boy.  Soc,  Tasmania,  p.  7(>, 
I8889  defined  and  named  a  new  genus  of  the  family 
Amnicolida  under  the  name  of  Brazieria,  Mr.  Ancey's  name 
having  priority,  I  take  the  pleasure  of  re-naming  the  aquatic 
Tasmanian  genus  after  my  very  esteemed  friend,  correspon- 
dent, fellow  voyager  and  companion,  Mr.  William  Frederick 
Petterd,  of  Launceston,  Tasmania. 

Pettebdiaka,  Brazier. 

**  Shell  globosely  rounded,  solid,  imperforate  ;  spire  small, 
body  whorl  large  ;  aperture  very  oblique,  effuse  ;  outer  lip 
acute,  inner   lip  thickened  ;  operculum  horny,    subspiral, 


imal  (?)  " 

Type  :  AmpuxiLabia  tasmanica,  Tenison- Woods. 

Pettsbdiana  tasmanica,  Tenison- Woods. 

1876.  Ampullaria  tasmanica^  Tenison- Woods,  Proc.  Boyal 
Soc,  Tasmania,  p.  117. 

1881.  Amnicola  tasmania^  Tate  and  Brazier,  Check  List  of 
the  Fresh  Water  Shells  of  Australia,  Proc.  Linn. 
Soc,  N.S.W.,  vol.  vi.,  p.  663. 

1888.  Brazieria  (non  Ancey,  1887)  tasmanica^  Petterd,  Proc. 
Royal  Soc,  Tasmania,  p.  7Q^  pi.  1,  fig.  1. 

1890.  Brazieria  (non  Ancey,  1887),  Petterd ;  Johnston,  Proc. 
Boyal  Soc,  Tasmania,  p.  I/O. 

1890.  Amnicola  f  (Brazieria)  tasmanica^  Tenison- Woods 
(Amnicola),  Johnston,  I.e.,  p.  138,  No.  304. 

£M*  Abundant  upon  stones  in  a  small  tributary  of  the 
Arthur  Biver,^  west  of  Mount  Bischoff.  (Messis. 
James  Smith,  W.  F.  Petterd,  B.  M.  Johnston.) 

Ha 
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SOME  ADDITIONS  TO  THE  MOSS  FLOBA  OF 

TASMAITEA. 

Bt  W.  a.  Wktkoitth. 

Pjlbt  IL 

(Read  November  25M,  1895  J 

In  oontinning  the  subject  opened  bj  me  Yn  the  proceeding's 
for  1893, 1  desire  to  acknowledge  mj  further  indebtedness  to 
Professor  V.  P.  Brotbems,  of  Helsingfors,  from  whose  third 
series  of  "  New  Species  of  Australasian  Mosses/' as  published 
in  Oefversight  af  Finsha  Vet^-Soc.  Foerhy  Helsingfors,  1895, 1 
obtain  the  descriptions  of  New  Mosses  given  under  the  first 
following  heading.  It  is  a  pleasure  to  call  attention  to  the 
fact  that  the  writer's  name  does  not  appear  alone  in  connec- 
tion with  these  new  species,  his  friends,  Mr.  T.  B.  Moore,  of 
Strahan,  and  the  Bev.  John  Buftx>n,  of  Dunallj,  bearing  him 
company.  This  portion  of  the  paper  adds  fifteen  (15)  new 
species,  making  in  all  twentj-eight  (28)  new  mosses  since  Mr. 
B.  A.  Bastow's  list. 

The  spcond  heading  notes  two  new  varieties.  The  third 
deals  with  mosses  already  known  elsewhere,  but  now  for  the 
first  time  recorded  for  Tasmania.  One  of  these,  Barbula 
rubella  (Hoffm.),  Mitt.,  is  of  the  more  interest  in  that  it  is 
also  thus  first  recorded  for  Australasia. 

The  fourth  part  gives  descriptions  of  four  new  mosses  the 
names  only  of  whidi  appeared  in  my  1893  paper.  These  are 
obtained  from  the  sources  in  which  the  respective  authors 
published  their  original  descriptions. 

KBW  HOBSBS. 

14.  Sphagnum  moxtmnm,  Wamst.,  n.  sp. 

i7a5. — ^Tasmania,  locality  unknown.  (Herb.  Mitten,  No.  5.) 

Writing  to  me  on  the  2Uh  Jan.,  1893,  Mr.  W.  Mitten  saidr 
— "Packing  material  for  apples  from  Tasmania  supplied 
me  with  a  Sphagnum,  which  I  sent  to  Mr.  Warnstorf,  who 
said  it  was  new." 

On  application  to  Mr.  Warnstorf  he  was  good  enough  to 
send  me  a  small  specimen  of  this  moss,  with  tiie  above  name. 
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15.  Sphagnum  moorei^  Wamst.,  n.  sp. 

Hah. — Kellj's  Basin  and  Gbrdon  Eiver,  Macquarie  Har- 
1>our,  on  damp  $^ound»  1893,  T.  B.  Moore,  No.  54.  (Herb. 
W.A.W.,  No.  1602.) 

16.  Andreaa  amhlyophyllay  C.  Mull,  in  ached.,  n.  sp. 
Diolcous ;  in  rigid,  red-brown  or  black-brown  cusbionB  io 

^  cm.  bigh,  easily  falling  to  pieces.  Stems  erecti  dichoto* 
mouslj  branched ;  the  branches  fastigiate,  obtuse,  denselj 
leaved.  Leaves  imbricate  when  dry,  erecto-patent  when  wet, 
oblong-lanceolate  or  ovate-lanceolate,  subcucuUate,  rotund* 
obtuse,  coarsely  papillose  at  back,  nerveless,  margin  quite 
entire  ;  cells  very  much  thickened,  the  superior  and  marginal 
round,  the  middle  narrow-oblong,  and  the  basal  linear.  Peri- 
chaetial  bracts  much  larger  than  the  leaves,  convolute,  rotund- 
obtuse. 

Ha6.— On  rocks.  The  Glen,  Knocklofty,  Hobart,  W.A.W., 
Nos.  262,  475,  476,  477, 1618.  (A.lso  R.  A.  Bastow  and  A. 
J.  Taylor  in  Herb.  W.A.W.,  Nos.  1301,  1302.)  Top  Mount 
Wellington,  W.A.W.,No8.  1634,  1635,  1643. 

(Also  New  South  Wales,  Blue  Mountains,  T.  H.  White* 
legge,  No.  302.) 

Similar  in  habit  to  A.  petrophila^  Ehrh.,  but  readily  dis* 
tinguished  by  the  rotund-obtuse  and  subcucuUate  leaves. 

*    17.  Dicranum  rigene,  Burch.  Broth.,  n.  sp. 

Haft.— On  rock,  Ploughed  Field,  Mount  Wellington,  1891, 
and  on  log,  Lauriston  Gully,  Kangaroo  Point,  1889,  W.A  W., 
Nos.  767  and  160. 

18.  Dicranum  integerrimum,  Broth.  Gkh.,  n.  sp. 

Dioicous  ;  in  dense,  pale  yellow,  somewhat  shining  tufts  to 
7  cm.  high,  for  the  most  part  buried  in  sand.  Stem  erect» 
densely  leaved,  sparingly  radiculose.  Leaves  roughly  p\tent, 
not  at  all  subsecuud,  smooth  at  back,  deeply  canaliculate* 
ooncave,  from  an  ovate- lanceolate  base  subulate,  margins 
orect,  connivent  above,  quite  entire  or  having  a  few  denticles 
at  apex  only  ;  nerve  very  thin,  indistinct  at  base,  excurrent. 
with  smooth  back  ;  cells  everywhere  elongate,  narrowly 
linear  ;  the  marginal  veiy  narrow,  hyaline,  forming  a  some* 
what  wide  border,  the  alar  numerous,  ventricose,  fusco- 
aureate,  all  quite  smooth.     U  he  re^t  unknown. 

Hab, — Jones'  Track,  Sprent  River,  West  Coast,  on  sindy 
button-grass  plains,  T.  B.  Moore,  No.  58.  (Herb.  Sir  F.  von 
Mueller,  and  also  W.A.W.  No  1563.) 

"  This  moss,"  says  Mr.  Brotherus,  "appears  to  be  nearest  to 
A  ariguBtinervis,  Mitt.,  which  is  known  to  me  only  by  the 
description  and  figure.  From  that  and  other  kindred  species 
it  is  separated  by  the  quite  entire  loaves.** 
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19.  Dieranum  eueampiodontaide$j  Broth.  Geh.»  d.  sp. 

Dioioous;  robust.  In  rigid,  dense,  wide^spreading  tofts^ 
easily  falling  to  pieces,  for  the  most  part  buried  in  sand^ 
fuscescent,  the  apex  jeIlowish*green,  shining.  Stem  to 
7  cm.  high,  fragile,  densely  terete-leaved,  sparingly  radiculose* 
aim  pie  or  branched ;  branches  short,  and  shortly  cuspidate. 
Leares  scariose,  imbricate  when  dry,  erect  when  wet,  cjmbi- 
f orm-concaTo,  ovate-oblong,  shortly  acuminate,  4 — 5  mm.  lon|^ 
and  1*5 — 2  mm.  wide,  margins  erect,  connivent  at  apex,  quite 
entire ;  nerve  thin,  indistinct  at  base,  wider  above,  back 
prominent,  smooth ;  cells  elongate,  narrow,  porous  between, 
the  marginal  very  narrow,  forming  a  narrow  hyaline  border* 
the  basal  f usco-aureate,  the  alar  numerous,  Yerj  incrassate* 
fusco-aureate,  often  discoloured,  all  quite  smooth.  Peri- 
chaetial  bracts  slightly  exserted,  longly  vaginant,  convolute^ 
verv  obtuse;  nerve  indistinct  Seta,  short,  1  cm.  high, 
yellowish  red,  quite  smooth.  Oalyptra  cucullate,  somewhat 
fuscous,  apex  rather  scabrous,  base  truncate,  entire. 

Eah. — Jones'  Track,  Macquarie  Harbour,  on  sandy  button* 
grass  hills,  July  1893,  T.  B.  Moore,  No.  60.  (Herb.  Sir  F. 
von  Mueller,  and  also  W. A . W.  No.  1608.) 

"  This  very  remarkable  species,"  says  Mr.  Brotherus,  •  • 
*'  I  have  classified,  though  indeed  with  mach  hesitation,  among 
the  genus  Dieranum,  because  its  very  young  fruit  is  8ome« 
what  curved,  and  tho  perichaetial  leaves  are  much  shorter 
than  is  the  case  with  the  species  of  the  genus  EueamptodonJ* 

20.  Pottia  tasmanica,  Broth.,  n.  sp. 

Autoioous;  gregarious,  very  small,  fuscous-green.  Stem 
scarcely  1  mm.  high,  radiculose  at  base,  densely  leaved., 
simple.  Leaves  when  dry  imbricate  and  indistinctly  spirally 
twisted,  when  wet  erect,  strict,  somewhat  fleshy,  concave, 
ovate-oblong  or  oblong,  shortly  acuminate  or  obtuse,  muti* 
cous  or  very  shortly  cuspidate  by  the  excurrent  nerve,  0*95 
mm.  long  and  0*38  mm.  wide,  margins  strongly  revolute 
(except  at  base) ;  nerve  rufeacent,  thin  at  base,  thicker  and 
better  developed  above,  shortly  excurrent ;  the  marginal  oella 
rectangular,  hyaline,  smooth,  the  upper  rotund-hexagonal, 
c.  0015  mm.  in  diameter,  chlorophyllose,  very  papillose^ 
obscure.  Perichaetial  bracta  similar  to  the  leaves.  Seta  3 
mm.  high,  yellow,  very  thin,  quite  smooth.  Oapsule  erect» 
minute,  oblong,  fuscous,  when  dry  somewhat  shining* 
corrugated;  exannulate.  Peristome  simple,  pallid,  rudi* 
mentary ;  teeth  vety  short,  0*05 — 0*07  nun.  high,  truncate^ 
very  densely  papillose ;  spores  0025  mm.,  lutescent,  coaraelj 

{pustular;    operculum    snortly     conic,     obtuse;      calyptra 
uscous  at  apex,  scabrous. 

Hab. — Biver  Jordan,  near  Brighton,  on  earth,  W.A.W.» 
Ko.1129. 
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21.  OlyphomUrium  laiifoliumf  Brotli.|  n.  sp. 

In    somewhat  dense  tofts,   easily  falling  to  pieces,  daiic 

freen,  not  at  all  shining.  Stem  to  2  cm.  nigh,  erects 
exuous,  radieulose  at  base,  densely  leaved,  simple  or 
dichotomous.  Leaves  when  dry  crispate-appressed,  when 
wet  recurved-patulous,  carioate-concave,  from  a  scarcely 
dilated  base  oblong,  rotund-obtuse,  c  8  mm.  long  and  c 
0'85  mm.  wide,  margins  erect,  quite  entire,  slightly  undulate ; 
xierye  ruf escent,  somewhat  thick  at  base,  gradually  narrowing 
above,  vanishing  below  the  apex ;  cells  rotund,  c.  0*010  mm., 
the  basal  minute,  quadrate,  the  intramarginal  forming  a 
lutescent  border  composed  of  from  4 — 5  series  of  rectangular 
^Is,  the  intralimbate  smaller,  rectangular,  less  incrassate. 
The  rest  unknown. 

Sab. — ^New  Town  Eivulet,  on  water-washed  rocky  bank, 
W.A.W.  Nos.  148*,  1891, 1896. 

'*  A  very  distinct  species,"  says  Mr.  Brotherus,  **  readily 
-distinguished  by  the  form  of  the  leaves." 

22.  MacramUrium  (Oonioatoma)  weymouthij  Broth.,  n.  sp. 

Slender,  prostrate,  interwoven,  bright-green,  finally 
ferruginous.  Stem  longly  creeping,  vaguely  branched; 
branches  crowded  with  short,  straight,  or  somewhat  curved 
branchlets,  densely  leaved.  Leaves  when  dry  appressed, 
incurved  at  apex,  spirally  twisted,  when  wet  erecto-patent^ 
oblong-lanceolate,  acute,  the  lower  margins  more  or  less 
revolute,  quite  entire.  Nerve  lutescent,  vanishing  below  the 
apex;  the  basal  cells  elongate,  very  incrassate,  and  their 
iiavities  very  narrow,  those  above  the  middle  of  leaf  rotund, 
Tery  incrassate,  their  cavities  very  minute,  all  pellucid  and 
quite  smooth.  Perichaetial  bracts  erect,  larger,  acuminate. 
Seta  erect,  curvate-flexous,  8 — 15  mm.  high,  yellow,  quite 
smooth;  capsule  erect,  oval,  plicate  when  empty,  small 
mouth,  dull  brown ;  peristome  simple,  the  teeth  arising  below 
the  orifice,  short,  papillose;  operculum  rostrate,  the  beak 
scarcely  more  than  half  the  length  of  the  capsule ;  calyptra  a 
sordid  yellow,  ferruginous  at  apex,  glabrous. 

jHa6.— On  wood,  Porteus  Gully,  Queen  Eiver  Eoad« 
Hacquarie  Harbour,  and  also  Henty  Uiver,  on  branch  of 
myrtle,  1891,  W.A.W.,  Nob.  573-6,  and  669. 

"  Nearest  to  M.  scoUia,  0.  Mull.,  but  at  once  separated  by 
the  acute  leaves,  the  vanishing  nerve,  and  also  tne  smaller 
eeUs." 

28.  Macromitnum  (Chniodoma)  taBmanieum^  Broth.,  n.sp. 

Autoicous ;  slender,  prostrate,  interwoven,  bright  green, 
irhen  older  fuscescent  Stem  longly  creeping,  vaguely 
branched  ;  branches  crowded  with  short,  straight  branchlets, 
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dentely  leaved.  Leaves  when  dry  crispate-appressed,  not^ 
twisted  ;  when  wet  erecto-patent,  oblong-lanceolate,  acute» 
the  lower  margins  more  or  less  rerolute,  quite  entire  ;  nerre 
IntescoDt,  TanisbiDg  below  the  apex  ;  the  basal  cells  elongate^ 
Teiy  incrassate,  and  their  cavities  very  narrow,  those  above 
the  middle  of  the  leaf  rounded,  all  pellucid  and  quite 
smooth.  Perichaetial  bracts  larger,  erect,  acuminate.  Seta 
erect,  flexuous,  5—7  mm.  high,  pale  yellow-red,  quite  smooth ; 
Capsule  erect,  oval,  plicate  when  empty,  small  mouth,  dull 
brown  ;  peristome  simple,  the  teeth  arising  below  the  orifice 
short,  papillose ;  operculum  P  calyptra  jellow,  fuscous  at  apex, 
glabrous,  plicate. 

JJod.— On  wood.  South  Road  Forest,  Circular  Head,  1892,^ 
W.A.W.,  Nos.  846,  1040,  1041,  and  on  Mount  Wellington^ 
Ko.  121  (t.  luiescens). 

"  Differs  from  the  preceding  species  in  the  leaves  being, 
erect  when  dry,  not  spirally  twisted  ;  the  less  incrassate 
superior  cells ;  and  the  shorter  seta." 

24.  Tayloria  cbtusisiima^  Broth.,  n.  sp. 

Dioicous;  in  tall,  dense  tufts,  interwoven  with  fuscous* 
purple  tomentum,  bright  green,  when  young  somewhat 
shining.  Stem  9  cm.  high,  erect,  loosely  leaved,  simple. 
Leaves  roughly  patulous,  very  concave,  cucullate  at  apex, 
from  a  shortly  spathulate  base  broadlv  ovate,  subround-^ 
obtuse,  3 — 5  mm.  long  and  2*5  mm.  wide  ;  margins  erect, 
minutely  and  obtusely  serrulate  above ;  nerve  thin,  lutescent, 
vanishing  far  below  the  apex;  cells  soft,  lax,  shortly  and 
broadly  oblong,  the  apical  subrotund-hexagonal,  the  basal 
elongate,  rectangular.  Perichaetial  bracts  smaller,  the 
margins  of  the  inmost  distinctly  serrulate;  nerve  shorter; 
numerous  archegonia.     The  rest  unknown. 

JTa6-— Palls  Track,  Mount  Wellington,  March,  1891^ 
W.A.W.,No.  1797. 

*'  A  very  fine  and  most  distinct  species,  readily  distinguished 
at  a  glance  from  T.  callophylla  (C.  Miill.)  by  the  very  obtuse 
leaves." 

-  25,  Calypioiheeium  buftoni,  Broth.  Qeh.,  n.  sp. 

.JMoioous;  fuscescent-green,  shining.  Stem  creeping; 
branches  to  10  cm.  long,  flexuous,  turgidly  leaved,  terete^ 
obtuse,  crowded  with  patent,  terete,  obtuse  branchlets  scarcely, 
longer  than  1  cm.,  and  turgidly  leaTed.  Leaves  when  dry 
loosely  imbricate,  neither  rugulose  noK  plicate,  when  wet 
patent,  cymbiform,  concave,  oblong-oval,  abruptly  and 
shortly  acuminate,  margins  erect,  quite  entire;  nerveless;, 
cells  elongate,  very  narrow,  chlorophyllosei  the  basal  aureate^. 
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all  quite  smooth.  Perichaetial  bracts  pallid,  larger,  erect, 
longly  acuminate.  Capsule  immersed,  broadly  0Tid»  pallidly 
fdscous,  smooth.    The  rest  uuknowii. 

Hab,  —  Bathurst  Harbour,  West  Coast,  Bev.  John 
Bufton,  No.  91  (Herb.  Sir  F.  von  Mueller),  and  track  to  Hartz 
Mountains,  No.  17. 

**  A  very  distinct  and  beautiful  species,  at  once  dis- 
tinguished from  congeners  by  the  branches  being  crowded 
^th  branchlets." 

26.  Hypnum  (Bhynchostegium)  moorei,  Broth.  Gteh,,  n.  sp. 

Dioicous ;  in  dense,  very  broad,  rigid  tufts,  bright  or  sordid 
green,  somewhat  shining.  Stem  elongate,  vaguely  branched ; 
branches  elongate,  robust,  terete,  densely  and  squamosely 
leaved.  Leaves  scariose,  when  wet  erecto-patent,  concave, 
ovate,  acute,  margins  erect,  everywhere  minutely  serrulate ; 
nerve  from  a  wider  base  thinly  vanishing  above  the  middle ; 
oells  very  narrowly  linear,  somewhat  flexuous,  chlorophyllose, 
the  basal  shorter  and  wider,  the  alar  indistinct.  The  internal 
perichaetial  bracts  erect,  somewhat  reflexed  at  apex,  from  a 
TOginant  base  narrowly  acuminate,  the  margins  remotely 
serrulate  at  apex,  loosely  reticulate ;  nerveless.  Seta 
17  mm.  high,  somewhat  straight,  red,  everywhere 
rough ;  capsule  subhorissontal,  from  a  short  neck  ven- 
tricose-oblong,  pachydermous,  pallid,  smooth;  peristome 
double,  the  outer  teeth  c.  066  mm.  long  and  c.  008  mm. 
wide,  rufescent,  hjaline  at  apex,  scabrid;  the  inner  teeth 
yellow,  papillose ;  the  processes  carinate,  broadly  perforate ; 
the  cilia  in  triplets,  short,  hj aline ;  spores  0.012---0  015  mm., 
ochraceous,  quite  smooth  ;  operculum  with  an  oblique  beak 
shorter  than  the  capsule. 

Hah. — On  rocks  in  running  water,  Guy  Fawkes  Bivulet 
(Hobart),  the  South  Gkorge  River  (Qould's  Country),  and 
Deep  Creek,  Mt.  Wellington,  W.A.W.,  Nos.  946,  1608,  and 
1822.  Moore's  Track  to  Frenchman's  Cap,  West  Coast,  T.  B, 
Moore,  No.  39  (Herbs.  Sir  F.  von  Mueller  and  W.A.W.) 

''A  most  distinct  species,  similar  in  habit  to  H.  rusctfarmit 
Weiss,  but  sharply  marked  off  from  it  by  the  rough  seta." 

27.  Stereodon  neUonij  Broth.,  n,  sp. 

THoicous  ;  in  somewhat  loose  tufts,  bright  green,  when  old 
somewhat  pallidly  fuscous,  shining.  Stem  firm,  elongate, 
flexuous,  loosely  leaved,  pinnately  branched  ;  the  branches 
patulous,  short  and  simple,  or  longer,  and  with  few  branchlets, 
distichously  leaved.  '  Leaves  scariose,  sparingly  homomallous, 
rather  concave,  patulous,  ovate  or  oblong-pvate,  shortly  and 
broadly  acuminate,  rather  obtuse,  margins  erect,  very 
minutely  serrulate,  the  apex  finely  serrulate  ;    two  short 


IIS 

nenres ;  cells  elongate,  reiy  narrow,  somewhat  flezuoas,  tlie 
lowest  basal  shortened,  aureate,  the  alar  numerous,  mioui^ 
▼erj  incrassate,  all  quite  smooth.    The  rest  unknown. 

Hob. — On  wood,  The  Den,  Mount  Nelson,  1890,  male  plants 
W.A.W.,  No.  606. 

*'  A  Teiy  distinct  species  ;  related  to  8L  ehrysogcLiUr  (QL 
Mull ),  but  easily  distinguished  by  the  form  of  the  leares.** 

28.  Ftssidens  sarcophyllus^  Buroh.  Broth.,  n.  sp. 

Hab. — On  face  of  rock,  on  track  below  the  Springs,  Mt. 
Wellington,  1891,  W.A.W.,  No.  772. 

V£W  VABIXTIES. 

1.  Orikoirit^um  laiec^iaium^  Vent,  yar.  apicuiatum^  Yent^ 
n.  Tar. 

iToft.— On  rock,  Hobart  Eirulet,  1892,  W.A.W.,  No.  1548L 

2.  Ulota  lutea^  Mitt.,  Tar.  glaucescem^  Vent.,  n.T. 

Jla&.— On  wood,  McBobie's  Gully,  Hobart,  1892,  W.A.W.« 
No.  1532. 

H088S8  KBW  TO  TASMANIA.* 

2fi.  Ditrichum  flavipes,  C.  Miill. 

Mab, — On  earth  banks,  Oradoc-road,  Haon,  and  Foreatier^s 
Peninsula,  1889,  W.A.W.,  Nos.  156,  162,  179,  258. 

27.  Barbula  rubella  (Hoffm.),  Mitt. 

Paroicous  and  synoicous ;  caespitose,  deep  green  aboTO* 
ferruginous  red  below,  slender,  branched.  Leayes  curled 
when  dry,  patent  and  recurved  when  moist,  the  lower  lanceo- 
late, upper  suddenly  larger,  from  an  erect  concave  base^ 
Hneal-lanceolate,  acominate,  carinate,  minutely  papillose 
on  both  sides,  the  margin  recurved ;  nerve  terete,  vanishing 
below  or  in  the  apex;  cells  at  base  pellucid,  rectangular, 
above  small  quadrate  and  chloropbyllose.  Perichaetial  bracts 
longly  sheathing,  thin.  Capsule  erect  on  a  long  reddish 
seta,  cylindraceous,  rarely  oblong  or  oval,  leptodermous,  pale 
brownish-green,  finally  reddish ;  annulus  of  two  rows  of 
large  cells,  very  fragile;  lid  conic,  with  a  short  straight  or 
slightly  oblique  beak ;  peristome  on  a  short  basal  membrane^ 
pale  red,  soft,  of  16  flat  linear  teeth,  rarely  cleft  or  perforated, 
the  articulations  nodose  and  papillose.  Antheridia  usuallj 
naked  in  the  axils  of  the  perichaetial   bracts.      BarbuuB , 

*  TbAt  is,  not  reoxded  in  Fl.  Tmis..  in  Mitton'a  list  of  1850  (Jnl.  linn.  Son.  tT.X 
inMitten's  AostmlianOfttalofue  188S,  or  In  Baafcow's  TMBiiftniftn  ihomm  1888. 
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rubella  Tariea  considerablj  ia  size  and  density,  but  is  Terj 
uniform  in  the  fruit,  and  always  more  or  less  red  in  the 
lower  leaves. — Braithwaite's  British  Moss  Flora^  Yol.  I,  p^ 
560. 

Hah, — ^^On  a  dead  log,  Lauriston  OuUy,  Kangaroo  Pointy 
1891,  and  on  rocks,  Hobart  Bivulet,  1892,  and  New  l*owa 
Eivulet,  1898,  W.A.W.,  Nos.  711, 1220, 1485. 

A  Eoropean  moss,  not  before  recorded  for  Australasia. 

2&  Entosihodm  cuspidaiu*  (H/W.).— FL  N.Z.  ii.  91,  t, 
86,  f .  8. 

Stems  ^in,  high.  Leaves  spreading,  nearly  flat,  ovate, 
acuminate,  quite  entire,  nerve  far  excurrent.  Seta  pale,  lin. 
long.  Capsule  erect,  pyriform,  small,  quite  symmetrical; 
annulus  0 ;  inner  peristome  imperfect ;  operculum  nearly 
flat.— Hook.  Handbook  N,  Z.  /7.,  p.  450  (Funaria). 

JTaJ.— On  the  ground,  Carlton,  1889,  W.A.W.,  No.  428. 
(Also  New  Zealand,  Bay  of  Islands,  J.  D.  Hooker.) 

29.  Philonotis  fertilts^  Mitten,  Kew  Journ.  Bot.  viii.,  p.  260. 

ira6.— Ben  Lomond,  1886,  E.  J.  Be  Bomford.  (Herbs. 
Bastow  and  Taylor  ;  W.AW.,  No.  1304.) 

30.  Bartratnia  stricHfolia^  Tayl. 

Stems  an  inch  high,  laxly  tufted,  erect,  subsimple,  at  the 
base  clothed  with  a  dark-brown  down,  in  the  middle  reddish- 
brown,  at  the  tops  glaucescent-green.  Leaves  imbricate, 
strict,  subulate-setaceous,  subserrulate,  margin  reflexed,  the 
lower  appressed,  straight,  the  upper  recurved.  Seta  slender, 
flexuous,  above  an  inch  lon^.  Capsule  erect,  from  a  narrow 
base  subglobose,  striate,  when  young  turbinate,  inclined  to 
one  side  ;  operculum  convex,  obtusely  mamillate ;  inner 
peristome  much  shorter  than  the  outer. — Lond,  Jowm* 
Bot  1846,  p.  54. 

Hab, — Oq  the  ground,  Bay  View  Paddock,  Bellerive,  1889, 
W.A.W.,  No.  967  (var.  minor). 

81.  Brachymenium  preissianuniy  Hampe,  Icones,  p.  25. 

Hah. — On  face  of  stone  wall,  Garden  Crescent  Beservoir, 
Hobart,  1890,  W.A.W.,  No.  502. 

(Also  West  Australia,  Preiss,  Drummond  ;  and  Victoria, 
P.V.M.) 

32.  Bryum  creberrimum,  Tayl.  Lond.  Journ.  Bot.  1846,  p.  54. 
—PI.  N.  Z.  ii.  84.— Hook.  Hand.  N.Z.  PL  p.  442. 

Dioicous  ;  stems  aggregate,  reddish,  erect,  with  long 
«hoots.    Leaves  olive-green,  lax,  suberect,  when  dry  erec% 
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twisted  and  flexuoui,  lanceolate,  acnminate,  Bomewhat  keeled, 
margin  eubrecurved,  quite  entire  ;  nerre  slender,  ezcurrent 
as  a  very  fine  hair-point.  Seta  long,  slender,  flezaous  ; 
capsule  nodding  or  pendulous,  long,  slender,  cjlindric, 
narrowed  into  the  slender  apophysis ;  operculum  conTez, 
mamillate. 

•*  This  differs,"  says  Dr.  Taylor,  •*  from  Br.  cbeonieum,  Br. 
Schimp.,  by  the  more  elongated  sterile  shoots  and  their 
narrower  leaves,  and  by  the  longer  capsules,  which  are  by  na 
means  obcouical,  but  from  a  shrunken  narrow  apophysis  are 
cylindrical." 

Hab» — On  the  ground,  near  Richmond,  1888,  and  on  wet 
bank,  The  Nut,  Circular  Head,  1892,  W.A.W.,  I^os.  4A  and 
1068. 

(A.lso  West  Australia  and  New  Zealand.) 

38.  Bryum  eryihroearpaides,  Hampe  and  C.  Mull.,  LiDnsea 
1853,  p.  495. 

Hah, — On   wet    earth    bank,    '' Qentle    Annie,"  Hobart 
Waterworks,  1892,  W.A.W.,  No.  1216. 
(4180  Australia,  F.  v.  M.) 

34.  Bryum  dreviramu/osum,  Hampe,  Linnssa  1876,  p.  311. 

Hah.— On  old  log,  Millhouse's  Falls,  Huon-road,  1893» 
W.A.W.,  No.  1467. 

(Also  Victoria,  Sullivan.) 

35.  Bryum  pyrotheeium^  Hampe  and  C.  Miill.,  LinnsBa 
1855,  p.  205. 

Hah, — Bower  Track,  Mount  Wellington,  1885,  and  Bay- 
View  Paddock,  Bellerive,  1886,  A.  J.  Taylor.  On  the  ground, 
Fingal,  and  Guy  Fawkes  fiiviilet,  Hobart,  1888;  on  rocks 
near  the  Springs,  Mount  Wellington,  1890;  and  on  the- 
ground  near  Bocky  Cape  and  at  South-road  Forest, 
Circular  Head,  1892,  W.A.W.,  Nos.  58,  94,  493,  541,  1063^ 
1076,  1078,  and  1079. 

(Also  Australia.) 

36.  Mniadelphus  rotundifolius  (H./.W.).  Jjond.  Joum. 
Bot.  1844,  p.  551.— Fl.  N.Z.  ii.,  p.  122,  t.  93,  f.  1.— Hook. 
Hand.  N.Z.  FL,  p.  493. — Syn.—M,  obiiquo-muavnatus^  C. 
Miill.  in  litt. 

Dioicous  ;  smalL  Stem  prostrate,  \ — |in.  long,  sparingly 
branched ;  branches  compressed,  slender,  reddish.  Leares 
dark  green,  lax,  spreading,  crisped  wbeh  dry,  orbicular-oyate, 
apiculate;  margin  thickened,  toothed;  nerve  reaching  half* 
way ;  cells  large,  lax,  hexagonaJ.    Perichaetial  bracts  margined. 
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toothed.  Seta  slender,  iin.  long,  smooth.  Capsule  hori* 
zontal,  narrow-oblong,  pale ;  operculum  with  a  slender  straight 
beak,  nearly  as  long  as  the  capsule.  Teeth  of  peristome 
yellow,  with  two  rather  distant  subcylindrical  dorsal  ridges, 
forming  the  external  lamina  of  the  tooth ;  inner  peristome- 
without  cilia;  processes  cariuate,  perforated.  Calyptra 
fimbriate  at  the  base,  subpilose  at  apex. 

''Closely  allied  to  M,  dickaoni,  Hook.,  but  differs  in  the 
smaller,  roundish,  denticulate  leaves,  more  shortly  apiculate. 
From  M.  erUpula,  H;^W.,  which  it  also  much  resembles,  it 
is  distiDguished  by  the  rounder,  much  smaller,  and  denticulate 
leaves,  with  larger  and  more  uniform  areolee." — Hooker. 

Hah. — On  logs.  Sassafras  Qully  and  Bower  Creek,  Mt. 
Wellington,  1888;  and  on  wet  wood  and  stones,  Hobart 
Kvulet,  1893,  W.A.W.,  Nos.  373, 376, 1585, 1586.  On  logs, 
Sophia  Point  and  G-ordon  Biver,  Macquarie  Harbour,  1893,^ 
T.  B.  Moore,  Nos.  27  and  53. 

37.  Meteorium  {Pilotrichella)  billardieri,  Hampe,  Linnsaa, 
1859-60,  p.  637  (Neckera). 

Stems  turgid,  elongate,  pendulous,  irregularly  branched  ^ 
branches  short,  about  an  inch,  turgid,  somewhat  obtuse. 
Leaves  turgidly  imbricate,  from  a  cordate  base,  cochleariform 
(inflexed  at  base  and  apex),  quite  entire ;  nerves  two,  shorty 
distant.  Perichaetial  bracts  few,  lanceolate,  involute.  Seta 
short,  thick.  Capsule  short,  ovate ;  operculum  conic,  obtuse ; 
teeth  of  peristome  red.  "  Differs  from  Neckera  molle**  sajs 
Hampe,  "  in  the  more  robust  habit,  the  double-nerved  leaves^ 
and  obtuse  operculum." 

Mr.  T.  W.  Nay  lor  Beckett,  of  Chris  tchurch,  says :— "  The 
leaves  are  often  nerveless,  as  in  Pilotrichella  nwlle,  and  I  was 
unable  to  detect  any  nerve  in  the  leaves  of  the  specimen  in 
Herb.  Helms  identified  by  Dr.  Miiller.  The  very  robust 
habit,  the  turgid  foliage,  and  the  more  obtuse  and  blunter 
ramuli  form  the  most  distinctive  characters." — Trans.  N,Z. 
Inst.  1893,  p.  285. 

Hah, — On  trees,  Macquarie  Harbour,  1893,  T.  B.  Moore, 
No.  9.  Columba  Falls,  South  Qeorge  Eiver,  1894,  W.A.W.» 
No.  1607. 

.   (Also  found  in  Victoria  and  New  Zealand.) 

38.  Hypnum  ( Rhynchostegium)  convoluiifolium,  Hampe^ 
Linnsea  1859,  p.  641. 

Syn, — Amblystegium  convoluiifolium  (Hampe),  Mitt.  AustraL 
mosses,  p.  89.  Rhynchostegium  stricHusculum^  Broth.,  in  Bailey 
Cont.  Queensland  Fl.  iv.,  p.  21  (name  only). 
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Hah. — Birer  Mersey,  near  Latrobe  Waterworbsy  on  tmidt 
of  tree,  W.A,W.,  No.  1492. 

(Also  Victoria,  F.t.M.,  and  Queensland,  F.  H.  Bailey.) 
Mr.  BrotheruB  says  (New  Sp.  Austral.  Mosses  iii.,  p.  67) 
that  having  had  an  opportunitf  of  examining  original  speei- 
mens  of  H.  convolutifalium^  Hampe,  kept  in  lindberg's 
herbarium,  he  finds  it  to  be  a  genuine  Rhynchestigium^^  and 
the  Queensland  moss,  H.  strUHusculum^  Broih.|  to  be  per- 
fectly identical  with  it. 

39.  Polytrichum  (Poganatutn)  australasicum^  Hampe  and  C. 
MiilL,  Linnm,  1853,  p.  500. 

Very  like  P.  tortiU^  Swarts.  Dioicous.  Leaves  from  a  sub- 
vaginant  base  short,  pellucid,  lanceolate,  somewhat  obtoa^ 
somewhat  plajie,  towards  the  apex  spinulose>  serrulate^ 
spinulose  at  back,  areolation  sublax  ;  the  comal  leaves  as  the 
others ;  all  when  dry  intensely  green  ;  nenre  wide,  and 
covered  with  numerous  lamellse  almost  to  the  apex  of  leaf. 
Capsule  cylindric-oblon^,  subcemuous,  fuscous,  everywhere 
smooth  ;  operculum  cooic-apiculate,  obtuse,  short. 

''  The  Australasian  plant  seems  to  be  quite  distinct  from 
Bwartz's  P,  tortile  of  the  West  Indies,  beiug  distinguished  by 
its  more  obtuse  leaves,  its  comal  leaves  being  of  the  same 
form  as  the  others,  and  particularly  by  its  smooth  cylindric 
capsule."—!.  W.  Naylor  Beckett  in  Tram.  N.Z.,  1893, 
p.  285. 

Ifab.'-On  shady  earth  banks,  St.  Crispin's  Track,  Mount 
Wellington,  1888,  and  Castra-road,  Leven,  1892,  W.A.W., 
Nos.  843  and  1057. 

(Also  found  in  Australia  and  New  Zealand). 

40.  Sphagnum  atiJtarelicwn^  Mitt.,  Journ.  Linn.  Soc.  lY. 
p.  100. 

Hah» — On  wet  roadside  bank,  Longley,  Huon-road,  1889 
and  1892,  and  on  Snake  Plains,  Mt.  Wellington,  1894, 
W.A.W.,  Nos.  202,  1142,  and  1617.— At  Long  Bay, 
Channel,  1890,  A.  J.  Taylor  (Herb.  W.A.W.,  No.  1376). 

IIOSSES   PBEVIOUSLT   BECOBDED,   BTTT   WANTING   DESCBIPTION. 

Isopterygium  (Acuminatum^  Bosw.,  Journal  of  Botany,  April^ 
1892.     (Proc.  Boy.  Soc.  Tasm.,  1898,  p.  204,  name  only.) 

In  loose,  low,  soft  tufts,  bright  green  and  lutescent-greea* 
Leaves  distichously  compressed,  shining,  ovate-lanceolate, 
elongate,  piliform,  acuminate,  truncate  at  base,  margins 
quite  entire;  nerve  very  shorty  scarcely  apparent;  ceUs 
narrow  elongate,  the  basal  dilated,  8ub*quadrate,  yellow;. 
Capsule  oblong,  horisontally  inclined. 
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'^A  rather  larger  plant,"  adds  Mr.  BoBwell,  ^than  J» 
Unerum  (Hypnum),  Swartz,  from  the  West  Indies,  the  leaves 
rather  wider,  long  and  slenderly  acuminate.  Colour  bright 
glossy-green  and  straw-yellow.  The  opercula  have  vanished ;. 
the  peristome  seems  normal." 

Sphagnum  serrulafum,  Wamst.  Hedwigia  1893  Tab.  I.  f. 
la — Ig.    (Proc.  Roy.  8oc.  Tasm.  1893,  p.  204,  name  only). 

Plant  'robust,  dark-green  (always  ?),  floating  in  water^ 
resembling  a  strong  Sph,  aiipidatum^  Ehrh.,  especially  the 
variety  plufnosum^  Nees. 

Stem  leaves  large,  isosceles-triangular,  1*37 — 150  mm.  long,, 
and  at  the  base  averaging  1'14  mm.  wide,  with  a  narrow 
rounded  or  truncate,  toothed  apex ;  both  kinds  of  cells  in  the 
middle  and  lower  paits,  the  hyaline  narrow  and  tube-shaped, 
without  fibres  or  pores,  the  apical  cells  usually  only  chloro-^ 
phyllose,  the  marginal  gradually  narrower,  and  forming  an 
unmarked-ofiE  border  of  equal  width. 

Branches  usually  four  in  a  fascicle,  two  long,  strong,  pointed^ 
loosely  leaved,  and  two  somewhat  weaker,  rigid.  Leaves  of 
the  former  very  large,  long,  narrow  lanceolate,  5 — 5*14  mm. 
long,  and  at  the  base  1*14  mm.  wide,  running  out  to  a  narrow, 
truncate,  coarsely-toothed  apex,  the  margins  from  below  the 
middle  upwards,  especially  towards  the  apex,  almost  spinosely 
toothed,  not  rolled  up  when  dry,  undulate,  somewhat  shining  ; 
hyaline  cells  absent,  only  thin-walled  trapezoid  or  nearly 
quadrate  green  cells,  full  of  chlorophyll  granules,  gradually 
narrower  towards  the  margin  until  they  form  an  unmarked* 
off  border,  of  course  without  fibres  or  pores. 

Bdh.—lvL  ditch,  Zeehan  Eailway,  West  Coast,  1891,  W.A. W.^ 
No.  622. 

"  This,"  says  Mr.  Wamstorf,  "  is  a  remarkable  species  of 
the  cuspidate  group,  and  is  distinguished  from  all  others 
known  to  me  by  the  presence  in  the  brar  ch  leaves  of  none 
but  chlorophyllose  cells,  all  trace  of  fibres  or  pores  therefore 
being  absent^  With  forms  of  Sph,  cuspidatum  living  in  water 
exclusively  it  frequently  happens  that  the  hyaline  cells  recede 
in  favour  of  the  green  cells,  but  that  they  should  be  wholly 
wanting  is  probably  a  new  biological  phenomenon  with 
Sphagna,  Another  peculiarity  is  that  the  borders  of  both 
stem  and  branch  leaves  are  not  marked  off  from  the  other  cell 
structure." 

SjphajQnwn,  psettdo-rvfescen^,  Wamst.,  Hedwigia  1893, 
Tab.  II.  f .  6a—  51.  (Proc.  Koy.  Soc.  Tasm.,  1893,  p.  204,. 
name  only.) 

Plant  scarcely  distinguishable  in  habit  from  a  densely 
branched  8ph.  i-ufescem  with  reddish-brown  comss.  v 


118 

Stem  weak;  caticular  cells  io  1—2  layers,  wide,  nearly 
qaadratic,  with  thin  walls;  woodj  tissue  yellowish  or 
reddish.  Stem  leaves  very  large,  tongac-sbaped,  2*20  mm« 
loDg,  and  at  the  base  1  mm.  wide,  a|)ex  rounded  and 
denticulate,  the  upper  margins  more  or  less  rolled  np  (often 
on  one  side  only),  narrow  border  of  equal  width  all  round; 
the  inner  hyaline  cells  almost  poreless,  the  outer  with 
numerous  pores  in  rows  at  the  commissures,  Terj  fibrous, 
the  fibre  structure  mostly  interrupted  above  the  base,  but 
resumed  in  the  basal  cells. 

Branch  fascicles  densely  crowded.  Branches  4-5  in  a 
fascicle,  2 — 3  stronger,  divergent,  the  rest  weaker,  pendent. 
Leaves  large,  ovate  or  ovate-lanceolate,  1*83— 314  mm.  long, 
and  at  the  base  I — 132  mm.  wide,  the  apex  somewhat 
truncate  and  coarsely  toothed,  the  margins  bordered  by  3 — 4 
layers  of  narrow  cells  and  curled  far  downwards,  when  dry 
closely  imbricate,  rarely  placed  slightly  towards  one  side,  not 
shining  Hjaline  cells,  narrow,  long,  very  fibrous,  nearly 
poreless  on  the  inner  leaf  surface,  but  with  numerous  small 
pores  at  the  commissures  on  the  outer  surface,  the  pores 
being  much  larger  towards  the  base.  Ghlorophyllose  cells  in 
transverse  section  barrel-shaped,  thick  walled,  central,  free. 

Hab.^lvL  bog,  top  Mount  Wellington,  1888,  W.A.W., 
Nos.  972-7. 

**  By  the  pore  structure  in  the  branch  leaves,"  says  Mr. 
Wamsfcorf,  **this  species  is  very  close  to  Sph,  subsecundum^ 
Nees  ;  whilst  the  large  stem  leaves,  fibrous  to  the  base  and 
bordered  narrowly  all  round,  reminds  one  of  Sph,  rufesccns 
and  Sph,  obesum^  Wils." 

Sphagnum  macrocephalum,  Wamst.,  Hedwigia  1893,  Tab.  IL 
f.  6a — 6g.  (Proc.  Eoy.  Soc.  Tasm.  1893,  p.  204,  name  only.) 

Plant  very  robunt,  bluish-green  or  tinged  with  brown  ;  the 
short  upper  branches  uniting  in  a  thick  globular  coma;  in 
habit  resembling  a  strong  Sph,  cymbifolium^  especially  the  var. 
glaucescens. 

Cuticle  of  the  thick  stem  in  3 — 4  layers  of  wide  cells  without 
fibres,  bat  those  of  the  external  layers  with  a  large  opening 
on  the  topside ;  the  woody  tissue  dark  red,  with  narrow 
thick-walled  cells. 

Stem  leaves  large,  1*28  mm.  long  and  at  the  base  1*14  mm. 
wide,  tongue  shaped.  Hjaline  cells  towards  the  margins  and 
the  apex  divided  by  obliquely-running  walls,  and  terminating 
(especially  at  the  apex)  in  a  wide  hyaline  border,  in  which, 
however,  the  walls  appear  to  be  absent ;  quite  without  fibres, 
but  with  large  round  pores  in  nearly  all  the  cell-angles. 

Branches  usually  five  in  a  fascicle,  two  strong,  divergent^ 
the  rest  much  weaker,  softer,  and  shorter,  and  appressed  to 
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stem.  Cuticular  cells  of  both  in  one  layer,  only  here  and 
there  a  cell  is  divided  lengthways.  Leaves  of  divergent 
branches  large,  up  to  2'14i  mm.  long,  and  below  the  middle 
about  1  mm.  wide,  from  a  narrow  base  widening  to  the  middle, 
then  gradually  narrowing  to  a  wide,  truncate,  toothed, 
cap-shaped  apex,  closely  imbricate  or  squarrose,  when 
dry  faintly  shining;  margins  denticulate  and  bordered  by  3 — 4 
layers  of  narrow  cells.  Hyaline  cells  very  fibrose,  those  on 
the  upper  half  of  the  inner  suface  of  leaf  having  medium- 
sized  pores,  especially  where  several  cell  angles  meet ;  nearer 
the  margins  the  pores  are  solitary  and  small,  whilst  the  base 
is  poreless ;  on  the  apical  half  of  the  outer  surface  pores  very 
numerous  in  rows  at  the  commissures,  slightly  ringed,  round 
to  half-round,  medium  to  emaH,  in  the  basal  part  only  small 
angle  pores.  Chlorophyllose  cells  in  section  elliptic,  central, 
enclosed  by  the  hyaline  cells  on  the  inner  surface,  but  free  on 
the  outer,  where  the  walls  are  mostly  smaller,  strong,  and 
thickened.  Leaves  of  the  pendent  branches  appressed,  lance* 
olate,  with  hyaline  border  towards  apex  ;  areolation  much 
laxer ;  on  both  surfaces  the  hyaline  cells  have  numerous 
much  larger,  delicately  ringed,  pores.  Chlorophyllose  cells 
trigonous-oval,  nearer  the  outer  surface,  and  here  free,  but 
enclosed  at  the  inner  surface  by  the  hyaline  cells. 

Hah. — ^On  the  ground.  Lake  Bellinger  Track,  Zeehan  Bail- 
way,  West  Coast,  1891,  W.A.W.,  Nos.  623-4. 

Bryum  {Eubryum)  suUivani^  C  Miill.  Brotlierus's  A^ustra- 
lian  Mosses,  ii.,  p.  37.  (Proc.  Boy.  Soc.  Tasm.,  1893,  p.  208» 
name  only.) 

Dioicous  ;  in  dense,  soft,  turgescent  tufts,  sordid  green, 
scarcely  shining.  Stem  to  2  cm.  high,  erect,  densely  leaved, 
sparingly  radiculose  at  base  ;  innovations  few,  erect,  strict,  to 
8  mm.  high,  densely  leaved,  rather  acute.  Leaves  all  nearly 
equal,  when  dry  imbricate,  when  wet  patent,  soft,  very  con- 
cave, not  decurrent,  'oblong,  somewhat  obtuse,  1*5 — 1*7  mm, 
long  and  0*5 — •T)'6  mm.  wide,  not  quite  entire,  not  limbate* 
margins  erect,  revolute  at  base  on  one  side  only  ;  nerve  stout, 
0*06  wide  near  the  base,  lutescent,  red  at  base,  vanishing 
below  the  apex  ;  cells  in  the  middle  of  the  leaf  rhomboid- 
hexagonal,  0-050— 0-060 mm. long  and 0 010— 0015 mm.  wide, 
the  basil  rectangular,  the  lowest  inflated,  purple.  Perichaetial 
bracts  ovate,  acuminate,  the  innermost  smaller,  from  a  dilated 
base  gradually  acuminate.  Seta  to  13  mm.  high,  geniculate- 
ascending  at  base,  cygneous  at  apex,  thin,  purple,  not  shining^ 
not  twisted  when  dry.  Capsule  pendulous,  oblong,  with  short 
thick  neck,  when  dry  rugose,  2*25  mm.  long  and  1  mm.  thick, 
Bymmetrical,  not  constricted  below  the  mouth,  purple,  not 
shining;  annulus  broad,  revolute ;  peristome  as  in  Br,  alpinum^ 
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■pores  0*012 — 0*015  mm.,  ochraoeoQs, quite  smooth;  operculunt 
oonTex-conic,  acutely  apieulate,  pallid.    Male  plant  unknown. 

^  Related/'  savs  Mr.  Brothems,  "  to  Br.  alpinum  and  Br. 
wnuhlenbeckiL  It  recedes  from  the  former  in  the  much  laxer 
areolatioQ  of  the  leaves  and  the  yanishiog  nerve  ;  and  is 
distinfi^uished  from  the  latter  by  the  purple  capsule  with  thick 
neck.**^ 

▲BBBEVIATIONS. 

J9r<^M. ^Professor  Y.  F.  Brotherus,  of  Helsingfors,  Finland. 

Burch. — ^Dr.  0.  Burchard,  of  Hamburg. 

Geh, — Mr.    A.   Qeheeb^   who  is    working    with    Professor 
Brotherus  on  Baron  Sir  F.  von  Mueller's  mosses. 

Miit. — Mr.  W.  Mitten,  of  Hurstpierpointy  Sussex,  England* 

Fip«/.— Dr.  Qt,  Venturi,  of  Trento. 

IVamst — Mr.  C.  Wamstorf,  of  Neuruppin,  Prussia. 
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